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Preface: A Living Document 


Preface: A Living Document 


The Countywide Water Reuse Master Plan (CoRe Plan) is envisioned to be a living document to support future 
decision-making related to Valley Water's recycled (non-potable reuse) and purified water (potable reuse) 
programs. As direct potable reuse (DPR) regulations and other influencing factors/conditions (e.g., advances 
in treatment technologies) continue to evolve and fundamentally change the basis of projects, Valley 

Water will review and assess such updates relative to the CoRe Plan. As described here, the adaptability 
incorporated into Valley Water's approach is already being tested and demonstrated. 


As Valley Water and its project team were finalizing this CoRe Plan, the State Water Resources Control 
Board's Division of Drinking Water released an initial draft of DPR regulations on March 22, 2021. With 
initial draft regulations becoming available after a multi-year effort to complete the CoRe Plan—including 
development of preliminary treatment trains for DPR portfolios (both raw water augmentation and 

treated water augmentation) and a regulatory compliance assessment—Valley Water and its project team 

performed a cursory review of the initial draft regulations and found the anticipated DPR requirements 

identified in the CoRe Plan adhere closely to those in the draft regulations. Significant elements of the draft 
regulation include: 

* Technical, managerial, and financial (TMF) capacity: The draft regulations significantly increase required 
TMF capacity for DPR projects and clarify the State Board’s proposed approach for evaluating TMF 
capacity of a DPR project's responsible agency (e.g., Valley Water) and respective project partners. The 
State Board will evaluate TMF capacity across multiple domains, including funding continuity, interagency 
agreements, staffing, and operator certification. Compliance will require documentation through an 
extensive suite of reports, programs, and plans beyond those currently required for indirect potable reuse 
(IPR) projects. 


* Chemical control: The draft regulations include prescriptive requirements for additional treatment 
(including design, operation, and performance), expanded monitoring requirements, significant expansion 
of source control programs, and more stringent control and response limits. 

* Pathogens: DPR will require significantly higher log reduction value requirements than IPR for all 
pathogens. The regulations further clarify how those values must be met in terms of the number, types, 
and diversity of barriers, as well as protocols for validation and continuous verification of the performance 
of each treatment process. 

* Monitoring and control: the draft regulations require a higher degree of monitoring (i.e., frequency, 
locations, and range of contaminants) and more stringent operational control (e.g., automatic diversions 
and shutdowns) to prevent distribution of water that is not compliant with requirements. 


Because many of these requirements were anticipated, the DPR treatment trains included in the CoRe 

Plan will comply with most of the draft requirements without significant alterations to the process trains. 
However, the draft regulations have a larger impact on the regulatory compliance assessment given the 
clarification on several topics previously less defined, such as enhanced source control and TMF capacity 
requirements. Valley Water will continue to monitor DPR regulatory development and its impact to the CoRe 
Plan and will provide necessary updates to maintain the efficacy of this planning document for future potable 
reuse implementation. 
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Executive Summary 


Santa Clara County faces water supply 
challenges driven by reoccurring droughts, 
growing population and businesses, California’s 
changing climate, and increasing uncertainty 

of imported supply reliability. Record-setting 
temperatures and extreme weather in recent 
years signal climate change and may foreshadow 
impacts that are anticipated to increase in 
frequency and severity. 


To adapt to increasing uncertainties and secure a reliable, 
sustainable water supply for the region, Valley Water set a goal 
to meet 10% of Santa Clara County’s total water demands with 
recycled and purified water for non-potable and potable reuse 
by 2025. Reuse improves resilience to future uncertainties, 
including drought and climate change. The Board also 
established a long-term goal of producing up to 24,000 acre- 
feet per year (AFY) of purified water for potable reuse (drinking 
water) by the year 2040 to bolster supplies. Complementing 
the potable reuse goal, Valley Water's 2015 Urban Water 
Management Plan estimates that 33,000 AFY of 2040 demand 
will be met with recycled water for non-potable reuse (NPR). 


Early stakeholder discussions began in 2016 to frame a 
Countywide water reuse vision. Shortly thereafter in 2018, 
Valley Water initiated the Countywide Water Reuse Master 
Plan (CoRe Plan) effort to identify feasible opportunities for 
expanding reuse as part of the strategy to improve water 
supply reliability and increase regional self-reliance for Santa 
Clara County's nearly 2 million residents and growing economy. 
Developing the plan involved substantial collaboration between 
Valley Water and its four wastewater Partner Agencies to 
identify and evaluate reuse opportunities. This CoRe Plan 
identifies a range of opportunities for expanding reuse through 
recycled water for NPR and purified water for PR. 


Executive Summary 


What is Water Reuse? 


Water reuse is the recycling of 
wastewater for potable (drinking) and 
non-potable purposes. Non-potable 
reuse (NPR) supports landscape 
irrigation, agricultural, and industrial 
uses (e.g., cooling systems, fire 
protection, and toilet flushing). Potable 
reuse (PR) means recycled water is 
treated to drinking water standards 
using advanced purification technology, 
making it suitable for human 
consumption as potable water. 


Asa locally controlled and drought- 

resistant supply, water reuse allows 

Valley Water to: 

* improve resilience to drought and 
prepare for climate change impacts, 

* reduce the region's dependence 
on imported supplies (i.e., water 
originating outside of the region), 
which accounts for over 50% of 
Santa Clara County’s water use, and 

* improve sustainability by reducing 
energy use and environmental 
costs related to conveying imported 
supplies to the region. 


The Countywide reuse vision is programmatic and aims to: 


1 Integrate existing recycled water 
systems and expand NPR 


2 Develop purified water systems in 
partnership with recycled water producers/ 


suppliers and other interested parties to 
enable potable reuse 
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Executive Summary 


The CoRe Plan evaluates a wide range of reuse opportunities and, rather 


than recommending one defined path forward, provides a framework for 
collaborative decision-making and flexible, adaptive implementation. 


Projects were evaluated based on criteria such as cost, ease of obtaining permits from regulatory agencies, 
environmental impacts and benefits, flexibility in future expansion, the scale of construction and engineering 
feasibility, and potential risks to disrupt, delay, or halt projects. 


The CoRe Plan explores five different ways of expanding local water supplies through potable and 
non-potable reuse. 


Enhanced Non-potable Reuse (NPR+): blending recycled water with 
advanced-treated purified water to reduce salinity, allow for more 
end-uses, and help protect groundwater quality 


Groundwater Recharge (GWR): replenishing the groundwater aquifer 
with purified water 


Surface Water Augmentation (SWA): supplementing reservoirs, lakes, 
or channels with purified water 


Raw Water Augmentation (RWA): sending purified water into a 
pipeline system that delivers untreated water to a drinking water 
treatment plant 


Treated Water Augmentation (TWA): sending purified water directly 
into the drinking water system 


Refer to the glossary at the end of this document for definitions of words and 
concepts used throughout the CoRe Plan. Within the glossary, an infographic visually 
depicts the various forms of reuse. 
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Executive Summary 


In evaluating and ranking portfolios, Valley Water and its Partner Agencies built upon and integrated existing 
planning-level studies and reports that identify reuse projects (potable and non-potable) and demonstrate 
regional benefit. Additionally, Valley Water and its partners identified new projects that show promise in 
contributing to regional resilience and the 2040 potable reuse goal. Reuse projects were combined into 
portfolios, primarily distinguished by wastewater source (i.e., Partner Agencies’ facilities) and reuse type, then 
evaluated for feasibility. 


As summarized in Table ES-1, project portfolios evaluated in this CoRe Plan include: 


%, Recycled water system expansions 


NPR/NPR+ Expanding recycled water distribution systems for NPR countywide (assumed 
baseline, applied to all portfolios). 


Purified water production at one the following 
locations for potable reuse: 


SJ Constructing a new advanced water purification facility (AWPF) adjacent to the 
existing Silicon Valley Advanced Water Purification Center in San José for potable 
reuse through either groundwater recharge, raw water augmentation, or treated 
water augmentation. 

PA+SV Building an AWPF in either Palo Alto (PA [+SV]) or Sunnyvale (SV [+PA]) to purify 
supply originating from their respective wastewater treatment facilities and for 
potable reuse through groundwater recharge. 


PA/SV Building separate AWPFs in both Sunnyvale and Palo Alto for 
groundwater recharge. 
MH Building a satellite wastewater treatment facility and AWPF in Morgan Hill for 


groundwater recharge or surface water augmentation. 


Table ES-1. Programmatic Approach for Evaluating Reuse Opportunities 
North County Portfolios South County Options 


One AWPF in San José MH-1: NPR+ 
. a: $1 GWR MH-2: BWR 
San José ‘ib: SJ RWA ME-3: SWA 
. ‘ic: SJ TWA, Milpitas Pipeline 
Countywide 1d: SJ TWA, new pipeline 
Expansion of 
NPR/NPR+ One regional AWPF with combined 
(Recycled Water flows from Palo Alto and Sunnyvale 
Distribution . 
Palo Alto 2a: PA (+SV) GWR 
Systems) & 2b: SV (+PA) GWR 
Sunnyvale Two separate AWPFs in Palo Alto 
and Sunnyvale 
4: PA/SV GWR 


Alternative Elements and Future Opportunities 
Alternative pipeline alignments, interties, and delivery points. Resized designs. Additional TWA opportunities. 
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Executive Summary 


In addition to the project portfolios, Valley Water and its Partner Agencies also considered opportunities 
that may be further explored in the future and alternative elements that could replace some aspects of 
the portfolios. 


Valley Water's Project Team created two tools to compare portfolios: an evaluation tool and a risk tool. The 
evaluation tool compares portfolios relative to one another based on prioritization criteria identified by Valley 
Water and its Partner Agencies. The risk tool supports assessment of each portfolio separate from the 
overall evaluation focusing on aspects that may disrupt, delay, or halt projects and considering the likelihood 
and consequence of risks. The tool returns a calculated composite risk score for each portfolio; an example 
is shown in Figure ES-1. 


s 
E 
& 
5 


8 
— 
a 
g i 
e& 
83 
a 
Risk unlikely to occur Risk very likely to occur 
Likelihood 3s 


Figure ES-1. Example of risk assessment tool results to compare CoRe portfolios and options 


Given the wide range of reuse scenarios considered in this CoRe Plan, implementation planning needs 
to incorporate flexibility and support future decision-making. While implementation involves many 
considerations, several that are critically important are addressed in the CoRe Plan including: 
* Strategy for regulatory compliance and permitting, * Partnerships and governance 
including protection of public health and the * Policy issues 
environment, and strategies for managing residual 
waste streams generated from AWPFs 
* Rate impacts 
* Public outreach and engagement 


Environmental review and documentation 
¢ Program funding 


Valley Water's Project Team also developed cost estimates for the portfolios and for alternative elements. 
Estimated portfolio costs vary widely based on supply source, AWPF location, production capacity, delivery 
points, and reuse type, among other factors. To produce around 24,000 AFY of purified water for potable 
reuse, portfolio capital cost estimates range between $555-$850 million, and unit costs are estimated to 
range between $2,100-$3,300/AF for 100-year life cycle and $2,500-$4,300/AF for 30-year life cycle. 
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Executive Summary 


The cost of implementing reuse opportunities identified in this plan would be met 

by ratepayers within the relevant groundwater benefit zones. Using preliminary cost 
estimates documented in previous drafts of this plan, Valley Water staff estimated 
the anticipated incremental percent increase to the municipal and industrial 
groundwater production charges for each portfolio and option for a planning period 
of fiscal years (FY) 2022 to 2030. Incremental rate increases would be in addition to 
anticipated rate increases unassociated with this plan’s portfolios and options. 


On average, 
County residents 


would pay an additional 
$1 to $2 per mo 
for this 
drought-resistant, 
local water supply. 


*depending on the portfolio 
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Valley Water staff estimated that implementation of a 
North County portfolio would result in an incremental 
increase to the Groundwater Benefit Zone W-2 
groundwater production charge ranging from 1.6% to 
1.9% per year, depending on the portfolio. Rate impacts 
may be lower with receipt of external funding such as 
grant awards or low interest loans. 


In South County, the implementation of a Morgan 

Hill option was estimated to incrementally increase 

the Groundwater Benefit Zone W-5 groundwater 
production charge by a range of 2.2% (MH-1 [NPR+]) to 
4% (MH-3 [SWA]) per year. Based on recently updated 
cost estimates, rate impacts for MH-2 (GWR) and 

MH-3 (SWA) are likely to be higher than this estimated 
increase. Note that Groundwater Benefit Zones W-7 and 
W-8 in South County do not benefit from the provision of 
recycled water. 


As directed by its Board of Directors, Valley Water is 
implementing a purified water project that will align 
near-term source water availability from one of its 
partners with updated water supply needs. As part 

of this near-term project, Valley Water is currently 
investigating a flexible implementation approach that 
can support potential reuse expansion in the future. The 
term flexible implementation (“flex implementation”) 
refers to a prudent planning approach for designing and 
constructing a near-term GWR project (anticipated by 
2028) with sufficient flexibility to support potential future 
increases to treatment facility hydraulic capacity and 
purified water deliveries, opportunities associated with 
development of direct potable reuse regulations, and 
treatment process enhancements as applicable based 
on reuse type. 


Final Countywide Water Reuse Master Plan (CoRe Plan) | 5 


Executive Summary 


Valley Water developed cost estimates for the near-term project under several flex implementation scenarios. 
As envisioned at this planning level, the near-term project is anticipated to involve construction of a smaller 
size AWPF (10 mgd production capacity) located in San José or Palo Alto to yield approximately 11,000 AFY 
of purified water for GWR at the Los Gatos recharge ponds system. To enable future flexibility, Valley Water 
has assumed the near-term project will include a 36-inch diameter pipeline for purified water conveyance 
from an AWPF to the recharge system. A 36-inch pipeline would allow Valley Water to potentially expand the 
10-mgd treatment facility to produce up to 24 mgd and increase annual deliveries of up to 24,000 AFY for 
GWR, RWA, and/or TWA, as shown in Figure ES-2. Based on these assumptions of a 10-mgd AWPF designed 
for recharging around 11,000 AFY and a 36-inch purified water pipeline capable of delivering up to 24,000 
AFY, capital cost estimates of the near-term project range between $445-$485 million. This same flex 
implementation scenario translates to unit costs estimated at $2,600-$3,300/AF (100-year and 30-year life 
cycles, respectively) for an AWPF located in San José and similarly $2,700-$3,600/AF (100-year and 30-year 
life cycles, respectively) for an AWPF located in Palo Alto. 


Near Term Project Potential Future Expansion 
10 mgd 24 mgd 


o;—— 


RECHARGE WTP POTABLE 
PONDS DISTRIBUTION 


GWR Flex 


RWA Flex 


TWA Flex 


Ey) 


Figure ES-2. Conceptual overview of flexible implementation scenarios 


While these planning level potable reuse cost estimates exceed those of existing supplies, Valley Water’s 
current (FY 2020-21) groundwater production charge of $1,374/AF for North County municipal and industrial 
users is anticipated to surpass $3,000/AF by FY 2029-30 to maintain with necessary investments in water 
supply infrastructure and increasing operations and maintenance costs. Santa Clara County is rapidly 
approaching a tipping point where purified water is cost competitive with other supplies. 
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Executive Summary 


Beyond being cost competitive with other supplies, recycled and purified water offer 
many additional benefits to Silicon Valley, Santa Clara County communities, and the 
environment, such as: 


Fr) 
“yy Drought-resilient water supply that could reduce dependence on 


imported water and groundwater. 


~\. Saltwater and tidal habitat preservation due to reduced freshwater 
) discharges to the San Francisco Bay in North County and minimized 
<7 treated wastewater discharge to the Pajaro River in South County. 


LY 
Gs Ecosystem improvements, including fish habitat, in source watersheds due 
= to reduced imported water reliance. 


TT Removal of emerging contaminants (when using reverse osmosis in 
advanced treatment) that have become increasingly common to detect, 
due in large part to refinements in analytical methods and tools. 


~ Improved adaptation to climate change impacts. 


The CoRe Plan’s Vision was used to chart the path ahead, relying on a robust set 
of tools and guidance, including: 


* Baseline to support ongoing collaboration * Potential future opportunities (interties, 
and reuse partnerships RWA/TWA, onsite reuse) 


* Consistent method for evaluating * Right-sizing infrastructure, including 


availability of treated wastewater for reuse conveyance pipelines 

* Options for reaching up to 24,000 AFY of * Decision support tools (risk analysis, 
Countywide reuse alternatives evaluation) 

* Feasibility of potable reuse types (GWR, 
SWA, RWA, TWA) 


The CoRe Plan is a blueprint for reuse for the next few decades -- a living document 
-- built to adapt to changing water supply and demand conditions, stakeholder input, 
ongoing research and evolving regulations. 
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Section 1: 
Introduction 


The mission of Santa Clara Valley Water District (Valley Water) is to provide Silicon 
Valley safe, clean water for a healthy life, environment, and economy. Achieving this 
mission requires a holistic One Water approach. 


1.1 One Water Approach 
In support of its mission, Valley Water developed Valley Water's holistic, forward-looking approach to water resource 
the One Water Plan as a 50-year roadmap management and stewardship includes the One Water approach. This 


approach leverages partnerships to diversify local water resources, 
integrate systems to maximize water quantity and quality, and deliver 
projects that provide multiple benefits. Key objectives include: 


for integrated water resource planning on a 
watershed scale. The plan brings together 
state, regional, and local policies into a Santa 


Clara Countywide framework with goals and * Reliable water supply * Supportive stream flows 
objectives for Valley Water's three mission * Sustainable groundwater * Resilient habitats 
components of flood protection, stream * High-quality water * Climate change adaptation 
stewardship, and water supply. One Water * Flood risk reduction * Emergency preparedness 
seeks to provide guidance from an overarching * Expanded floodplains * Community engagement 


perspective and look for opportunities to further 
protect and enhance water resources. 


One Water Countywide Framework 


Valley Water’s One Water Plan is a long-term endeavor that: 
* Serves as a roadmap for integrated water resource planning 
flects state, regional, and local poli in a countywide framework 
* Encompasses goals and objectives for flood protection, stream stewardship, and water supply 
* Provides a framework for incremental, intentional, and measurable improvements 


One Water Master plans prioritize strategies for achieving 
Watershed- Groundwater Board policies and One Water framework goals and 
specific Management objectives. They provide level of service goals and 


Plans Plan inform program-level plans. 


aie ANSE 
Urban Water Purified Water ieee level plans (examples) 
Management Program Plan Management describe how the level of service goals 
Plan Program in the master plans will be achieved. 


perating Capital Programs and projects implement the master plans 


L/ 
0 
Projects and 
Programs 


Annual Asbo a Capital Financial plans implement the master plans 
Budget eas Improvement and program-level plans through projects 
: Program rams. 
Supplies rogr and programs. 


Figure 1-1. Valley Water's One Water Plan as a Countywide framework 


Projects and program level plan: 
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1.2 Water Supply Planning 


In support of its mission, Valley Water has invested in programs and projects over many decades 
to manage water demands, develop/protect water supplies, maintain existing infrastructure, and 
construct new facilities. As described in Valley Water's Water Supply Master Plan 2040 (WSMP 
2040), these past and ongoing investments enable Valley Water to manage natural variability in 
demands and supplies to reliably meet Santa Clara County’s current water needs in all but critical 
drought years—and yet, the County’s need for water, particularly reliable dry-year supplies, will 


continue to grow. 


Valley Water's Board of Directors established a goal to 
increase recycled water use, such that reuse supplies 
meet 10% of total Countywide demands by 2025 and up to 
24,000 acre-feet per year (AFY) by 2040. There are many 
drivers for diversifying and expanding the County's water 
supply portfolio—including population/ economic growth, 
increasing climate uncertainty, and other challenges to 
supply resilience. Recent technological advancements and 
regulatory developments further support Valley Water's 
interest in pursuing water reuse as a viable local, drought- 
resistant potable (drinking water) supply. 


The WSMP 2040 evaluates Valley Water’s ability to meet 
Santa Clara County's projected water demands through 
year 2040 under various conditions and scenarios. 
Hydrologic conditions considered range from normal water 
years to six sequential drought years, and scenarios begin 
with a baseline water supply system and build by layering 
various potential supply projects to address anticipated 
shortfalls based on comparing projected future demands 
and supplies. The baseline water supply system reflects an 
increase in water retailers’ non-potable reuse (NPR) from 
18,000 AFY in 2018—an estimated 6% of Countywide 
demands that year—to about 28,000 AFY in 2025 and 
33,000 AFY in 2040. 


Based on the WSMP 2040 water demand forecasts, 
meeting the Board's goal requires designing and 


constructing new facilities to begin producing at least 9,000 


AFY of potable reuse (PR) supply by 2025. 


Further, the WSMP 2040's strategy 
identifies key strategies and projects 

to improve water supply reliability and 
drought resilience over the next two 
decades, including reuse of 57,000 AFY 
(14% of projected Countywide demands) 
by 2040—composed of 33,000 AFY for 
NPR and 24,000 AFY for PR. 


To assess water supply reliability and 
estimate costs and schedule, the WSMP 
2040 assumes a placeholder potable 
reuse project that involves using purified 
water for groundwater recharge (GWR) at 
Los Gatos recharge ponds system (LGRP, 
or LGRS’). Valley Water plans to update 
the modeling assumptions as necessary 
to reflect consistency with changes to 
Board-established reliability goals and 

a confirmed investment strategy. Valley 
Water’s WSMP 2040 acknowledges that 
the CoRe Plan will identify and evaluate 
other options for achieving the 2040 
reuse target. At the Board's direction, 
Valley Water will update the WSMP 2040 
analysis and project recommendations to 
align with the CoRe Plan. 


Valley Water's system of recharge ponds located in Los Gatos are referred to as Los Gatos Recharge Ponds (LGRP) 
system in past documents. In recent documents and going forward, Valley Water is referring to the same facility as 


Los Gatos recharge system (LGRS). 
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Achieving Valley Water's goal of meeting at least 10% of the County's 2025 water demands using 
recycled water requires developing potable reuse and increasing non-potable reuse consistent 
with Partner Agencies’ recycled water system expansion plans. 


“We are the primary water resources agency for all of Silicon Valley, so it’s our job 
to manage and plan for current and future water needs to ensure our region’s 
sustainability,” Valley Water Board member Barbara Keegan said. “This includes not 
just managing the day-to-day water needs for Silicon Valley's residents, businesses, 
and environment, but also investing in innovative technologies and long-range 
planning for the region’s water needs. By taking a comprehensive, integrated 


approach to this vital resource, we can protect and preserve it for the benefit of 


both current and future generations, as well as our valley’s environment. ” 


—U.S. Water Alliance One Water Spotlight, March 2016 


1.3 CoRe Plan Goals and Objectives 

Over decades, Valley Water methodically advanced water reuse in the County by leading planning efforts, 
developing wholesale recycled water programs, and constructing new infrastructure. 

Valley Water initiated the CoRe Plan effort to identify feasible opportunities for expanding reuse as 
part of the strategy to improve water supply reliability and increase regional self-reliance for Santa 
Clara County’s nearly 2 million residents and growing economy. 


Critical to a successful outcome, the CoRe Plan aligns with Valley 
Water’s One Water Plan and WSMP 2040. Developing the plan 
involved substantial project partner engagement and collaboration The CoRe Plan 


to identify and evaluate reuse opportunities. provides a framework 
The Countywide reuse vision evolved over recent years and to make collaborative 


expanded into a programmatic approach that aims to: pes 
decisions and 


1 Integrate existing recycled water systems and im plement 
expand NPR integrated actions to 
increase water supply 
Develop purified water systems in partnership with recycled reliability throughout 
2. water producers/suppliers and other interested parties to A 
the region. 
enable potable reuse 
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Other CoRe Plan objectives are to: 


Determine source 
water availability and 
reuse benefits. 


Identify sources and flows of 
recycled water reliably available 
for reuse, the appropriate split 
between NPR and PR, and 
regional (Countywide) and local- 
level (individual project partner) 
benefits from NPR and PR. 


Evaluate potential 
regional integration. 


Optimize use of supply and 
infrastructure, build on existing 
planning studies, and improve 
system reliability and flexibility. 


Consider innovative 
approaches and provide 

a basis for collaboration, 
interagency agreements, and 
governance related to residuals 
management, permitting, and 
land use decisions. 


Section 4: Introduction 


Support regional 
collaboration and 
establish a foundation for 
continued outreach. 


Develop and evaluate reuse 
opportunities—individual projects 
and collective portfolios that 
combine projects—and consider 
implementation pathways. 


Increase public support of water 
reuse through outreach. 


To achieve these objectives, Valley Water is collaborating with Partner Agencies (introduced 
below) that own and operate four separate wastewater treatment plants (WWTP) and recycled 
water distribution systems in the County. 


Figure 1-2 identifies the sewersheds contributing flow to each of the four WWTPs: 
* Palo Alto Regional Water Quality Control Plant (RWQCP) 

¢ Sunnyvale Water Pollution Control Plant (WPCP) 

* San José-Santa Clara Regional Wastewater Facility (SJ/SC RWF) 
* South County Regional Wastewater Authority (GCRWA) 


Characteristics of these existing facilities are further described in Section 4. 


The four WWTPs produce source water for reuse, and recycled water distribution systems deliver the supply 
to end users. In some circumstances, a water supplier purchases recycled water from a recycled water 
producer (i.¢., from a WWTP) on a wholesale basis, and the recycled water wholesaler provides the recycled 
water supply to a retailer that delivers water directly to end users. 


The collaboration between Valley Water and the Partner Agencies builds on existing partnerships, plans, 
and infrastructure; explores a wide range of reuse opportunities that support Valley Water's goals; and yields 
multiple benefits for the region. 
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Partner Agencies include: 


£05 Recycled Water Producers (WWTPs) 
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Recycled Water Systems 


Palo Alto RWQCP 


The Palo Alto RWQCP treats wastewater flows from the cities of Palo Alto, 
Los Altos, Los Altos Hills, and Mountain View; East Palo Alto Sanitary 
District (EPASD); and Stanford University. The RWQCP produces and 
distributes tertiary treated recycled water through the Palo Alto/Mountain 
View Recycled Water System (RWS). 


Sunnyvale WPCP. 


‘The Sunnyvale WPCP treats wastewater flows from the City of Sunnyvale 
and portions of Cupertino and San José. A portion of flow at the WPCP 
receives tertiary treatment that is then distributed as recycled water to 
retail customers through the Sunnyvale RWS. 


SJ/SC RWF 


As the largest WWTP in the County, the SJ/SC RWF treats wastewater 
flows from the cities of San José and Santa Clara (co-owners of the RWF); 
the cities of Milpitas, Cupertino, Los Gatos, Saratoga, and Monte Sereno; 
and County Sanitation District Nos. 2-3 (collectively known as Tributary 
Agencies). In the 1990s, projected population growth and the RWF's 
effiuent discharge limitations set by the National Pollutant Discharge 
Elimination System (NPDES) permit inspired San José and Valley Water 

to collaborate in planning development of the South Bay Water Recycling 
(SBWR) system, a resource recovery system that reuses treated effluent 
from the RWF for non-potable purposes. Originally, SBWR was constructed 
to comply with regulations protecting salt marsh habitat by reducing SJ/SC 
RWF effluent discharges to the San Francisco Bay (SF Bay). In short order, 
‘SBWR's water supply benefits became evident. 


SCRWA 


The cities of Gilroy and Morgan Hill are members of this joint powers 
authority (JPA) formed to manage treatment of wastewater flows from these 
‘two municipalities in the southern portion of Santa Clara County (South 
County) at the SCRWA WWTP in Gilroy. The South County RWS distributes 
tertiary-treated recycled water from the WWTP to NPR end users in Gilroy. 
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Palo Alto/ Mountain View RWS 


Palo Alto distributes recycled water from the RWQCP to end users (retail sales) within its service area and provides Mountain View up to 3 million gallons 
per day (mgd), measured as an instantaneous flow, on a wholesale basis. In 2019, Valley Water, Palo Alto, and Mountain View executed a long-term, 75-year 
agreement establishing terms for Valley Water to receive 9 mgd of RWQCP effluent for future potable reuse and for subsidized funding of a new 1.125- to 
2.25-mgd local advanced water purification facility (AWPF) in Palo Alto. Purified water from the AWPF will blend with tertiary-treated effluent from the RWQCP 
to reduce total dissolved solids (TDS)—i.e., remove salts—resulting in improved recyoled water quality. This blend is referred to as enhanced NPR, or NPR+, and 
enables broader application of recycled water for non-potable end uses, 


Sunnyvale RWS 


The Sunnyvale RWS recently expanded with construction of the 2.5-mile Wolfe Road Pipeline—the outcome of a partnership between Valley Water and 
‘Sunnyvale that began in 2013 with designing the pipeline to serve customers south of the San Lucar Pump Station and within Cupertino. As part of this 
institutional arrangement, Valley Water acts as a recycled water wholesaler and provides recycled water to the California Water Service Company (Cal Water), 
retailer serving customers on the Wolfe Road Pipeline. The pipeline was designed to allow Cal Water to deliver recycled water from Sunnyvale’s RWS to Apple's 
campus in Cupertino. Valley Water and Sunnyvale are jointly evaluating additional water reuse alternatives, including an AWPF near the Sunnyvale WPCP. 


South Bay Water Recycling 


'SBWR is a recycled water wholesaler and regional permit holder overseeing regulatory compliance for the quality of recycled water produced at the SJ/SC RWF 
and its use in the cities of San José, Santa Clara, and Milpitas. Operated by the City of San José, SBWR is funded by the SJ/SC RWF capital and operation 
budget and wholesale recycled water sales to four local water retailers: the cities of San José (via San José Municipal Water), Santa Clara, and Milpitas; and 
San José Water (an investor-owned utility). Over decades, Valley Water and San José have executed a variety of agreements pertaining to reuse. An agreement 
established in 2010 set terms for constructing the Silicon Valley Advanced Water Purification Center (SVAWPC), which began operations in 2014, Currently, 
purified water from the SVAWPC is blended into the SBWR system to improve recycled water quality and reduce TDS. Separately, Valley Water and San José 
established the Silver Creek Pipeline Agreement that allows Valley Water to wholesale for 5 mgd of SBWR recycled water within a dedicated service area. 


South County RWS 


‘SCRWA's recycled water system began operating in 1977 during a historic drought. Operations became intermittent due to a lack of consistent demand for 
NPR and variabilities in recycled water quality until the 1990s. In 1999, Valley Water and SCRWA executed agreements that established cost-sharing terms and 
partnering to develop a reuse master plan and capital improvement program, and to define their respective roles pertaining to South County reuse—namely 
‘SCRWA as the NPR producer, Valley Water as the wholesaler, and the two municipalities as retailers (though Morgan Hill does not currently have a recycled 
water distribution system). Terms of one executed agreement establish that SCRWA may sell flows of recycled water that exceed the annual delivery quantity (a 
mutually agreed-upon flow established each year) to other wholesalers/end users, and Valley Water may sell recycled water to be used by end users outside of 
the South County RWS service area (with SCRWA's approval). 
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Santa Clara County 


Palo Alto RWQCP 
+ Monti Oo 

. inView 

* Los Alfos Sunnyvale — 
= Los Altos Hills wecPp 

+ EPASD 

+ Stanford University 


Figure 1-2. Partner Agencies’ sewersheds contributing flow to each of the four WWTPs 
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Section 2: 
Partnerships and Engagement 


Creating a blueprint for a new regional reuse program requires early, frequent, and 
meaningful collaboration among Valley Water, Partner Agencies, and stakeholders. 


To develop and sustain a common vision for the region, robust engagement across various interest groups 
and levels is imperative. A Countywide approach can benefit the collective region by enhancing water supply 
reliability, increasing use of existing infrastructure investments, facilitating water transfers during critical 
shortages, and improving resilience to droughts and climate change. 


The engagement approach for developing the CoRe Plan enabled opportunities for a myriad of agencies and 
subject matter experts to offer input to the plan's development, garner good will, and generate support (as 
shown on Figure 2-1). 


Staff from Valley Water’s Recycled and Purified Water Unit led VALLEY WATER'S POLICYMAKERS 
development of this plan as a Countywide Reuse Project Team, in Valley Waters Board of Directors, 


composed of seven elected 


coordination with: representatives responsible for 
adopting policies to govern processes 
-_— and the Board's Recycled Water 
<>, Valley Water \\\ | / ie Soames RWC) 


Board of 


PARTNER AGENCIES: 


Directors : 6 . 
eee err as Partners’ staff representing various 
RWC members levels of authority and roles, 


~ 
complementary to those of Valley Water, 
Partner Advisory such as: policymakers (joint committees 
_ composed of elected officials and 
Agencies Groups policymakers from Valley Water's RWC 


and Partner Agencies’ city councils or 
policy advisory committees), executive 
Stakeholders managers, and staff representatives 


City Councils 
and elected 
officials 


CEO, COO, 
and DOO 
ADVISORY GROUPS 
Three distinct groups, defined as follows: 
* Stakeholders invited to participate 
as task force members, including 
representative interests/organizations 
Countywide related to business/ economy, 
ease >| Regulators chambers of commerce, planning, 
esta public policy, environmental advocacy, 
project ean environmental justice, medical 
community, diversity, stormwater, 
groundwater, other water and recycled 
water suppliers/agencies 
Regulators including the State Water 
Resources Control Board's Division of 
Independent Drinking Water (DDW) and Regional 
Advisory Water Quality Control Boards, Region 
Panel 2 (San Francisco Bay) and Region 3 
(Central Coast) 
Independent Advisory Panel (IAP), a 


Executive 
leaders and 
managers 


Primary staff 
representatives 


Figure 2-1. Blueprint for robust engagement and collaboration at multiple levels across 


various groups to inform the CoRe Plan development third-party body composed of leading 
wAgAw . PRES : potable reuse researchers and 
Note: CEO = Chief Executive Officer; COO = Chief Operating Officer; sublect matter experts 


DOO = Deputy Operating Officer 
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While each aspect of the engagement strategy is important, collaboration with 
Partner Agencies is uniquely critical to the CoRe Plan’s success. 


on, 
Partnerships between Valley Water and recycled water producers are key Engaging a 
to unlocking a path forward for regional reuse. Separately, recycled water 
producers and Valley Water lack required resources to achieve regional partners = 
supply reliability through reuse, but together, partnerships create win-win early in 


solutions whereby smaller retailers achieve reuse goals through Valley 
Water's financial support while Valley Water secures source water needed the Biotee and 
to achieve Countywide reuse goals and increased local self-reliance. at key decision 
Long-term agreements between project partners are a critical premise for points helps build 
securing reliably available source water for reuse; the absence of which 
would call into question the realistic feasibility of implementing a Countywide support and pave 
program. Valley Water and Partner Agencies have invested substantial time the way forward. 
and effort in collaborating to develop the CoRe Plan. Each Partner Agency 

provided valuable contributions and unique insight and perspective through 

group forums, one-on-one meetings, and written feedback that have been 

considered and, to the extent possible and practicable, addressed in 

the plan. 


This engagement approach sets the tone for continued collaboration as implementation of regional reuse 
strategies continues. Moving forward, Valley Water's collaboration strategy will continue to emphasize 
meaningful engagement across various groups and decision-making levels, including the public. 


Valley Water will continue efforts to establish partnerships and create new institutional structures to 
support a common vision for the region. Throughout this planning process and in the future, Valley 

Water is committed to proactively addressing governance issues to help forge consensus among diverse 
stakeholders, memorialize commitments, and articulate the vision in actionable planning documents, such 
as this one. 

The mechanism for input varies depending on influencing factors—such as group composition, project 
milestones/status, schedule sequencing/interdependencies—and takes the form of group meetings, 
strategic workshops, one-on-one meetings, and written comments. Facilitated meetings and workshops 
start with empowering stakeholders with critical information to establish a clear, level baseline of working 
knowledge and support productive group dialogue and decision-making. 
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2.1 Reuse Roles and Responsibilities within Santa Clara County 


A seven-member Board of Directors is elected in overlapping four-year terms to represent geographical 
districts in the County and govern Valley Water. At the Board's direction, Valley Water’s CEO and other 
executive managers oversee operations and performance of staff. 


Valley Water's roles and responsibilities are shaped primarily by California state law (i.e., the District Act) 
along with various Board-established policies and institutional agreements with other parties. Additionally, 
Valley Water is considered an independent “special district”, informally defined as a separate local 
government that delivers public services to a particular area.” Table 2-1. shows Valley Water's roles and 
responsibilities related to water reuse. 


s as a Leader and Partner Advancing Countywide Reuse 


Role Valley Water’s Responsibility 


Develop strategies to secure and optimize the use of existing water supplies and infrastructure and to 
Countywide and regional §—_ expand water reuse and long-term water conservation savings. Lead Countywide water supply planning 
planning for sustainable, _and coordinate with water retailers, reuse partners, and external interest groups. Participate in the Bay 
resilient water supplies Area Regional Reliability (BARR) partnership with other water suppliers to improve integrated regional 
water management, drought mitigation, and supply resilience. 


Coordinate and collaborate regularly with the 13 local water retailers (including 7 with treated 
Water retailer assistance —_ water contracts) in the County to share information, offer technical support, and help develop 
regional alliances. 


Reuse planning, funding, _Lead collaborative efforts and partnerships to plan reuse projects; cost-share to fund reuse projects; 
and facilities and construct, operate, and maintain reuse facilities. 


Facilitate collaborative workshops with stakeholders to develop solutions for managing reverse 


Reverse osmosis # ; ‘ i 
osmosis concentrate (ROC)—a concentrated waste stream resulting from filtration using reverse 


concentrate management an net acaral 7 a 
joncanttrate manag osmosis—in addition to conducting pilot-scale testing of treatment alternatives. 
Water conservation Lead Countywide water conservation efforts with innovative, comprehensive programs. 
Operate and maintain 20 appropriative water rights licenses and 1 water rights permit? filed with the 
Local surface i 7 
State Water Resources Control Board to capture local runoff and store local and imported supplies 
water management 


totaling more than 227,300 AFY. 


Lead Groundwater Sustainability Agency (under California's Sustainable Groundwater Management 
Groundwater management Act) to manage the County's groundwater through comprehensive programs and investments, 
including in-lieu recharge and storage of surface water in groundwater basins for use in dry years. 


? Per Government Code §16271 [d], a special district is an agency of the state for the local performance of 
governmental or proprietary functions within a limited boundary. Separate generic statutes apply to special districts 
that are municipal water suppliers. While the respective Local Agency Formation Commission (LAFCO) administers 
the formation process, establishing a special district requires voter approval by individuals residing within the 
geographic area who would be influenced by its proposed fees/services. Special district formation typically requires 
a majority vote, though two-thirds voter-approval is needed if a proposal involves new special taxes. Special districts 
are governed by elected boards and may only provide public services allowed by state law. 

’ Under California law, appropriative water rights allow diversion of surface water at a specific point and for beneficial 
use in a different location. In contrast, riparian rights are based on ownership of property adjacent to a waterbody. 
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As described in Section 1, project partners for this plan include Valley Water and the Partner Agencies that 
operate the four WWTPs in the County and currently fulfill roles related to treatment and delivery of recycled 
water through existing distribution systems. Figure 2-2 depicts project partners’ roles in the treatment, 
delivery, and sale of recycled water. Wholesalers sell water to retailers, while retailers sell water directly to 
customers and provide customer service. A single entity may serve all roles as a recycled water producer, 
owner/operator of a recycled water system, wholesaler, and retailer—such as Palo Alto and Sunnyvale. 


Current Reuse Roles 


Treated WWTP effluent supplies the Partner Agencies' recycled water systems 


SO O @ 


Recycled Water Recycled Water 
Producers Systems 


Palo Alto/ 


Palo Alto 


RWOCP Mountain View 


RWS 


Sunnyvale 
wecP 


San José - 
Santa Clara 
RWF 


Recycled Water Recycled Water 
Wholesalers Retailers 


Palo Alto 


Valley Water 


(Wolfe Road Pipeline) | catwater | 


SBWR RETAILERS 


José 
SBWR Municipal Water San Jose Water 
Valley Water 
Santa Clara 


Palo Alto 


(Silver Creek Pipeline) 


Figure 2-2. Current roles and interagency relationships supporting reuse throughout the County 
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2.2 Relevant Institutional Arrangements 


Current agreements between Valley Water and the Partner Agencies relevant to the CoRe Plan are 
summarized below. A comprehensive list of past and current agreements is included in Attachment B of 
Appendix D (Project Definition, Roles, and Responsibilities). Additional arrangements will be necessary to 
implement various project elements, as discussed in Section 8.3. 


Palo Alto / 

Mountain View; 

2019 Cost Sharing and 
Supply Agreement 


[Expires December 10, 2095] 


Sunnyvale; 
Wolfe Road Pipeline 


[Expires 2025; renews every 5 years] 


City of San José; 
SBWR Expansion and 
Silver Creek Pipeline 
[Expires January 22, 2027] 
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In December 2019, Valley Water executed an agreement with the cities 
of Palo Alto and Mountain View that defined cost-sharing and supply 
commitments related to reuse. The agreement extends until December 40, 
2095. Key provisions include: 
* Cost-sharing for constructing a $20 million local AWPF in Palo 
Alto for enhanced NPR (NPR+) or other alternatives that benefit 
RWOQCP partners. 
* Commitment of 9 mgd of effluent (minimum annual average flow) 
from Palo Alto to Valley Water at a cost of ~$100/AF for treatment at a 
regional AWPF. 


In 2015, Valley Water, Sunnyvale, Apple, and Cal Water agreed to cost- 
share construction of the Wolfe Road Pipeline. Key provisions of the 
Recycled Water Supply and Distribution Agreement between Sunnyvale 
(producer) and Valley Water (wholesaler) include: 


* Valley Water owns, but Sunnyvale operates and maintains, the pipeline. 
Recycled water conveyed through the Wolfe Road Pipeline is owned 
by Valley Water and may be resold to Valley Water's other customers, 
regardless of their location. 

« For recycled water from Sunnyvale flowing through Wolfe Road Pipeline, 
a commitment of at least 500 AFY for Valley Water’s distribution to 
users outside the city and an entitlement of up to 595 AFY (and option 
to purchase more, subject to Valley Water's approval) for Sunnyvale’s 
end users within the city. 


In 2002, Valley Water and San José entered into a 25-year agreement to 
develop a framework for long-term ownership, operation, maintenance, 
and future expansion of SBWR, and to share costs for the Silver Creek 
Pipeline. Per the agreement, the City owns the pipeline and acts as 
wholesaler for recycled water to be delivered to the Metcalf Energy Center 
and other end users within San José Municipal Water's service area. Valley 
Water has rights to 5 mgd of recycled water from the Silver Creek Pipeline 
with the potential for more depending on availability. 
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City of San José; 
SVAWPC Agreements 


[Expire June 30, 2050] 


SCRWA; 
Producer-Wholesaler 
Agreement 

[Expires December 31, 2026] 


Section 2: Partnerships and Engagement 


Under the Ground Lease and Property Use Agreement, Valley Water must 
operate and maintain the SVAWPC, accepting up to 12 mgd of secondary 
effluent from the SJ/SC RWF to provide up to 8 mgd of purified water for 
NPR+ (targeting TDS levels of about 500 to 550 milligrams per liter (mg/L), 
which corresponds with the TDS limit for potable water and supports 
protection of groundwater quality). 


The Operations and Maintenance Agreement for SVAWPC requires the SJ/ 
SC RWF to accept 1.5 mgd of waste stream discharge and 2 mgd of ROC. 


In October 1999, Valley Water and SCRWA executed a series of three 
20-year Producer-Wholesaler agreements (updated in 2006) that 
established SCRWA as the producer, Valley Water as wholesaler, and 

the City of Gilroy as retailer of recycled water. As part of the agreements, 
SCRWA may sell recycled water that exceeds the annual delivery quantity 
(a mutually agreed-upon flow established each year) to other wholesalers 
or end users, and Valley Water may sell recycled water to end users 
outside of the Producer's service area (with approval by SCRWA). 


In addition to Valley Water agreements, Partner 


Agencies have other contractual arrangements that 


Terminology: Units for measuring flow and yield 


establish financial/supply obligations and other mgd = million gallons per day: Used in context of defining 
requirements. In some cases, these obligations capacity (maximum possible, or peak, flow) for treatment 
restrict flow for certain uses, and new or amended and conveyance facilities and/or characterizing average 
agreements may be required to make flow available water/ wastewater use over any timescale. 


for projects considered within this CoRe Plan. For 
example, under a current agreement that expires in 
2060, Palo Alto is required to make recycled water 


AFY = acre-feet per year: Used when referring to annual 
supply or demand over a longer timescale (one or more 
years). Overall project yield uses AFY. 


available to Mountain View on a demand basis with 
a peak flow rate of up to 3 mgd. Both Palo Alto and 


Mountain View have the right to approve or reject 
proposals to extend their respective distribution 


Appendix A-2 (Compendium of Flow Assessments, 
Facility Design Capacity, and Annual Yield) provides 
additional details. 


systems and transfer recycled water through 
their own infrastructure and out of their service 
areas, provided they do not exceed their recycled 


water allocations. 
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Section 3: Regulatory Framework 


Section 3: 
Regulatory Framework 


The CoRe Plan considers a wide range of reuse scenarios, giving way to a spectrum 
of applicable regulatory and permitting requirements. In general, regulations for 
water reuse fall into two categories: public health protection (consumption) and 
environmental protection (discharges). 


Since the California Legislature began regulating water reuse in 1969, the state has enacted over 100 
relevant statutes. Regulations and permit requirements are integral to shaping more detailed aspects 

of reuse projects. The intended use(s) of reuse supply and potential impacts to human health and the 
environment are at the core of these regulations and requirements, establishing clear, enforceable 
boundaries in the public interest. While end uses for reuse supply typically drive the selection of treatment 
processes, other factors are considered, such as programs requiring and overseeing source water quality 
control, monitoring, and response. In addition, the technical, managerial, and financial (TMF) capacities 

of agencies responsible for treatment, conveyance, storage, and distribution of reuse supplies is a 

critical consideration. 


While this section merely introduces reuse regulations, Appendix B-2 (Regulatory Framework Technical 
Memorandum [TM]) addresses the topic in substantially more detail. 


3.1 Regulators and Respective Purviews 


Upon adopting the Porter-Cologne Act in 1969, the California Legislature established a comprehensive 
program to protect water quality and beneficial uses of water, along with an agency with relevant statutory 
authority—the State Water Resources Control Board (State Board). The State Board is responsible for 
setting statewide water quality policy, establishing and enforcing water regulations, and overseeing water 
reclamation requirements (WRR) and waste discharge requirements (WDR). 


The Act also established nine Regional Water Quality Control Regional Board 

Boards (Regional Boards) under the State Board's overall 

authority with roles defined by their respective individual Enforcement of Environmental 
geographic boundaries. Regional Boards hold the responsibility of Discharge Criteria: Water quality 
administering permit systems to enforce compliance with water requirements to protect surface 
quality criteria for recycled water and discharge regulations. water and groundwater quality for all 


designated beneficial uses 


The State Board’s Division of Drinking Water (DDW, formerly DDW 
California Department of Public Health) has statutory authority 
over two aspects of water reuse: Enforcement of Public Health 


Protection Criteria: Requirements 
for treatment, monitoring, and effluent 
water quality for the end use (e.g., 
landscape irrigation and GWR) 


4. Regulation of public water systems in accordance with the 
California Safe Drinking Water Act (Health and Safety Code 
Section 116270 et seq.); and 

2. Development and adoption of water recycling criteria as 
required by Section 13521 of the California Water Code. 
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Section 3: Regulatory Framework 


Primary responsibilities of the Regional Boards and DDW are further described as follows. 


Regional Water Quality Control Boards 


Regional Boards implement water quality planning and regulatory 
decisions for their specific regions, such as issuing waste NPDES permits 


for discharges to 


discharge requirements (i.e., discharge permits), administering 
National Pollutant Discharge Elimination System (NPDES) 


permits for receiving surface water bodies, and enforcing surface waters 

Salt and Nutrient Management Plan (SNMP) requirements for contain specific 
groundwater protection. fecha 
The SF Bay Regional Board (Region 2) regulates discharge facilities redt perments . 
in the northern part of Santa Clara County (North County), while limit the pollutants in 
the Central Coast Regional Board (Region 3) regulates SCRWA’s discharge effluent. 


discharges in the South County (see Glossary [figure labeled Visual 
Glossary-3] for locations). 


Regional Boards are responsible for specific regulatory areas affecting water reuse: 
* Approving pollutant source control programs for wastewater systems 
* Issuing and enforcing water reclamation (reuse) requirements to producers and users 


¢ Defining beneficial uses of surface water bodies and groundwater basins through water quality 
control plans 


* Regulating treatment facility operators 
* Determining water rights regarding reuse 


In context of the CoRe Plan, three contemplated activities trigger the need to 
seek new or modified NPDES permits or WORs/WRRs*‘ through Regional Boards, 
including discharging: 


| Purified water to 2 Purified waterto Anderson 3 ROC discharge through 
spreading basins Reservoir for surface water surface water outfalls or to 
for GWR augmentation (SWA) local evaporation ponds 


Most PR applications in California use full advanced treatment (FAT), which involves reverse osmosis and 
produces a ROC waste stream that may contain concentrated levels of TDS, nutrients, metals, and toxicity. 
ROC discharge to a surface water body requires NPDES compliance accomplished through either modifying 
an existing NPDES permit or obtaining a new one. Modifying an existing permit warrants careful review of 
potential impacts that may compromise compliance with effluent discharge water quality requirements and 
trigger further waste stream treatment and/or permit modifications. Other ROC management strategies, 
such as deep well injection or evaporation ponds, require a WDR permit. Like discharges to surface water 
bodies, these ROC streams also need to comply with the applicable Basin Plan requirements. 


*WDR may be applicable to ROC management involving deep well injection or evaporation ponds, while WRR and WDR 
both may be applicable to product water released to spreading basins for GWR. 


Prepared by Brown and Caldwell Final Countywide Water Reuse Master Plan (CoRe Plan) | 21 


Section 3: Regulatory Framework 


SNMPs establish pertinent water quality objectives (WQOs) to protect groundwater quality from potential 
degradation. Although NPR for irrigation may increase salts and other contaminants in groundwater, NPR+ 
water supplied by SBWR helps protect groundwater quality by supplementing recycled water with purified 
water that contains less salts and other contaminants and results in a target TDS concentration between 
500 to 550 mg/L. Palo Alto is constructing a new local AWPF to create NPR+ supply, and Sunnyvale may opt 
for NPR+ supply in the future, further decreasing risk of degraded groundwater quality from use of recycled 
water for irrigation. 


Division of Drinking Water ‘di 7 
6 DDW specifies public 

DDW develops and enforces public health protection requirements A 

contained in the California Code of Regulations (CCR) Title health requirements 

22 Uniform Water Recycling Criteria. DDW regulations around for water reuse, 

potable reuse depend on the type of reuse. For NPR, DDW set such as: 

increasingly stringent water quality requirements proportionally . 

with the potential for public exposure. For GWR, water quality patoeen cai 

requirements are more stringent for subsurface injection than for * Chemical control 

surface spreading. DDW has set a high bar for SWA water quality * Source control 

requirements to protect public health. DDW is currently working * Monitoring/control 


on DPR regulations for both RWA and TWA; these regulations are 
anticipated for release as early as 2023. 


* Retention/response time 
* TMF capacity 


3.2 Independent Advisory Panel 


The Independent Advisory Panel (IAP) is a third-party body composed of six leading potable reuse 
researchers and subject matter experts that were invited to review and provide feedback on proposed CoRe 
Plan projects, portfolios, and options related to technical feasibility and regulatory compliance. IAP members 
include: 


* James Crook, Ph.D., P.E., BCEE * Adam Olivieri, Dr.P.H., P.E. 
* Katherine Cushing, Ph.D. « Mehul Patel, P.E. 
* Jean Moran, Ph.D. ¢ Shane Snyder, Ph.D. 


The IAP met in July 2020 to share input on the Countywide reuse portfolios, as reflected in the Draft CoRe 
Plan completed earlier that month. Panel members noted that GWR has the highest likelihood of meeting the 
current target completion date of 2028 given the maturity of the associated regulations. However, the IAP 
cautioned that even GWR via surface spreading can take substantial time to implement and requires strong 
partnerships with participating agencies. The IAP also provided valuable input on CoRe Plan details such as 
proposed treatment trains, source control planning, and monitoring considerations, which are summarized in 
Appendix B-1. 


3.3 Non-Potable Reuse (Recycled Water) 


Water recycling is a form of resource recovery and can be referred to as NPR when serving non- 
potable end uses, such as irrigation, landscaping, commercial dual-plumbed facilities (i-e., toilet 
and urinal flushing), or industrial processes (e.g., mechanical cooling systems). In centralized 
systems, recycled water is typically treated at a WWTP, distributed through a dedicated purple- 
pipe system (separate from the potable distribution system), and sold to recycled water users. 


California regulates recycled water according to CCR Title 22 including treatment, discharge, end use, and 
cross-connection control. Title 22 addresses water-related issues in the context of environmental health 
and defines four categories of recycled water based on level of treatment and resulting water quality, as 
described in greater detail in Appendix B-2. 
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Each of the Partner Agencies produces and distributes recycled water that is consistent with Title 22’s 
highest level of treatment for NPR—disinfected tertiary. Further, some Partner Agencies distribute (or will 
soon distribute) a blend of recycled water and purified water that surpasses the requirements for disinfected 
tertiary, referred to as NPR+ (meaning, enhanced NPR). Blending purified water with recycled water helps to 
improve water quality by reducing salinity (TDS) and constituents left untreated through tertiary treatment, 
such as constituents of emerging concern (CECs) including PFAS. State regulations do not require the 
monitoring of CECs in recycled water supply serving non-potable applications. Regardless, Valley Water will 
continue to track potential developments in terms of relevant research and regulations and assess potential 
impacts of CECs in recycled water on groundwater quality. 


3.4 Potable Reuse 


California’s regulations acknowledge five specific types of PR (Figure 3-1), each subject to specific 
permitting requirements. In many cases, these differences are linked to the existence and size of 
an environmental buffer. As the buffer diminishes in size—or is eliminated in many direct potable 
reuse (DPR) scenarios—regulatory requirements for other project components increase. 


Environmental buffers provide a myriad of benefits—less stringent wastewater and AWPF treatment 
requirements (due to the attenuation of constituents in the environment), dilution to minimize potential 
chemical contaminant peaks, and/or decreased monitoring requirements due to increased response time. 
Compared to IPR, DPR applications (as raw water augmentation [RWA] and treated water augmentation 
[TWA]) may involve elimination or significant reduction of the environmental buffer. Consequently, 
enhanced requirements are anticipated for pathogen control, chemical attenuation, real-time monitoring, 
engineered storage, and blending. Though regulations for RWA and TWA are not yet developed, potential 
future requirements can be inferred from DDW’s recent publications and presentations, the California 
DPR Expert Panel’, and the Project Team's engagement in DPR research and permitting. An evaluation of 
regulatory compliance strategy for the portfolios’ PR elements is summarized in Section 8 and presented in 
more detail in Appendix B-1. 


GWR via surface spreading or direct injection is the least-direct form of PR. In 2014, which more than 50 
years since California's first successful indirect potable reuse (IPR) project began in 1962, the State finalized 
GWR regulations. 


The extended period between initial GWR implementation and final regulations provided regulators an 
opportunity to learn how to protect public health while fostering the growth of this alternative water supply. 
Recently finalized in 2018, SWA regulations developed more quickly, yet still benefited from the lessons leamed 
and process of adopting GWR regulations. 


Refer to the glossary at the end of this document for definitions of words and concepts used throughout 
the CoRe Plan. Within the glossary, an infographic visually depicts the various forms of reuse, including NPR 
and PR. 


° DPR Expert Panel members include: Michael Anderson, Ph.D.; Richard Bull, Ph.D.; James Crook, Ph.D., P.E. (Panel 
Co-Chair); Dr.-Ing. Jorg Drewes; Charles Haas, Ph.D.; Walter Jakubowski; Perry McCarty, Sc.D.; Kara Nelson, Ph.D.; 
Adam Olivieri, Dr.P.H., P.E. (Panel Co-Chair); Joan Rose, Ph.D.; David Sedlak, Ph.D.; and Timothy Wade, Ph.D. 
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Forms of Potable Reuse 


Groundwater recharge: Surface Spreading* 


IPR with a substantial 

environmental buffer: 

Surface-spreading of full- Advanced 

advanced-treated purified Trentnent is 
water in percolation ponds Groundwater 
for groundwater recharge Aquifer 


IPR via subsurface injection 


of full-advanced-treated Ad fi 
purified water directly into pices _—ea 
Treatment 
the groundwater aquifer Groundwater 
Aquifer 

Surface Water Augmentation 
IPR involving addition 
of full-advanced-treated Water 
purified water to a surface ee uae Treatment 
water resarvoll reatmen eservoir Plan 

Raw Water Augmentation 
DPR via blending full- 
advanced-treated purified 
water with raw, untreated Advanced ri Mc ; 
surface water upstream of Treatment reatmen' 


a conventional WTP nen 


DPR in most highly Treated Water Augmentation 
engineered form: 

Introduction of full-advanced- 

treated purified water Advanced 

into a potable distribution Treatment 

system downstream of a 


conventional WTP 
* Though California regulations allow using tertiary-treated recycled water for groundwater recharge via surface spreading, 


Valley Water requires full advanced treatment to protect groundwater quality. 


Figure 3-1. California regulations address five specific approaches to potable reuse 
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Section 3: Regulatory Framework 


Under legislative mandate in Assembly Bill (AB) 574, the State Board is required to develop regulations for 
RWA by the end of 2023 (with a potential extension to mid-2025). In August 2019, the State Board issued 
the second edition of its Proposed Framework for Regulating DPR in California, with various updates to their 
initial draft. 


Notably, DDW indicated the intent to develop a single DPR regulatory package that encompasses 
requirements for both RWA and TWA. The timeline for the DPR regulatory package remains consistent with 
the AB 574 deadline of December 2023. 


Monitoring for CECs such as PFAS is required for potable reuse projects. The proposed treatment trains are 
effective at removing many CECs, including PFAS, as noted in Valley Water's PFAS fact sheet (Valley Water, 
2020b). Valley Water will track regulations and continue to assess potential risk of purified water and CECs to 
groundwater. Implementation of future groundwater recharge portfolios would include detailed hydrogeologic 
modeling and monitoring to assess potential for mobilization of constituents, including CECs or metals. 


As also noted in the preface, DDW released an initial draft of DPR regulations in 
March 2021, as Valley Water and its project team were finalizing this CoRe Plan. 
With initial draft regulations becoming available after a multi-year effort to complete 
the CoRe Plan—including development of preliminary treatment trains for DPR 
portfolios (both RWA and TWA) and a regulatory compliance assessment—Valley 
Water and its project team performed a cursory review of the initial draft regulations 
and found the anticipated DPR requirements identified in the CoRe Plan adhere 
closely to those in the draft regulations. 
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Section 4: 
Existing Reuse Systems 


Each of the four WWTPs in the County produces recycled water distributed for NPR. 
In addition, Valley Water’s SVAWPC purifies a portion of SJ/SC RWF effluent. The 
purified water is blended into SBWR’s recycled water for salinity reduction. 


Before exploring conceptual and feasible water reuse alternatives, Currently, recycled 
Valley Water and the Project Team gathered up-to-date information : 
for recycled water facilities in the County. Appendix E (Baseline water systems in the 


Analysis TM) provides more detail on the approach used to establish County serve only 
existing conditions for the recycled water facilities and distribution NPR end uses. The 
systems in the County, as well as the outcomes. This evaluation also 4 
included a preliminary assessment of the volume of water available SVAWPC opened in 
for reuse, the potential NPR/PR split, and a summary of potential 2014 to reduce the 
infrastructure improvements. The Baseline Analysis helped to inform salinity of SBWR 


development of project alternatives and portfolios. 

The baseline conditions (physical characteristics and flows) of recycled water and 
existing reuse facilities are summarized in the following subsections demonstrate advanced 
and inform the analysis of expanded reuse potential. Figure 4-1 treatment technology. 
shows the extent of existing recycled water distribution systems, as 

well as water/recycled water retailers’ service areas and sewershed 

boundaries throughout Santa Clara County. 
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Figure 41. Existing recycled water distribution systems, waterrecycled water retailer service areas, and sewershed boundaries throughout Santa Clara County 
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4.1 System Characteristics 


Section 4: Existing Reuse Systems 


Key characteristics of each WWTP and corresponding NPR system are summarized below. Partner Agencies’ 
many planned improvements—including expanded NPR distribution systems and a new AWPF for NPR¢+ in 
Palo Alto—align with the CoRe Plan objectives and involve close coordination with Valley Water. 


RECYCLED WATER 


6, RECYCLED WATER SYSTEMS 


£63) PRODUCERS (WWTPs) 


Palo Alto RWQCP, Advanced 
Secondary Treatment 


Average dry weather influent: 18 mgd? 

NPR production capacity: 5 mgd 

Planned improvements: secondary treatment 
process upgrades (currently in design), parallel outfall 
(currently in design), headworks, additional recycled 
water facilities 


Sunnyvale WPCP, Tertiary Treatment 


Average dry weather influent: 11 mgd° 

NPR production capacity: 4 mgd 

Planned improvements: replacing primary treatment 
facilities (in construction), rehabilitating secondary 
and tertiary facilities, converting secondary treatment 
to conventional activated sludge process (Phase | 

in design) 


SJ/SC RWF, Tertiary Treatment 


Average dry weather influent: 102 mgd* 

NPR production capacity: 38 mgd 

Planned improvements: headworks modifications; 
upgrades to primary and secondary treatment, 
filtration, and sludge thickening 


SCRWA WP, Tertiary Treatment 


Average dry weather influent: 6 mgd° 

NPR production capacity: 9 mgd 

Planned improvements: addition of a new membrane 
bioreactor (MBR) process 


(NON-POTABLE REUSE) 


Palo Alto/Mountain View RWS 


Service area: vicinity of Palo Alto RWQCP and North Bayshore area of 
Mountain View 

NPR demand (peak month): 1 mgd (2015-2017 average); 5 mgd 
(projected ") 

Current challenges: high salinity, insufficient storage, no potable backup 
Planned improvements: distribution system expansion; AWPF for NPR+ 


Sunnyvale RWS 


Service area: Northern Sunnyvale (north of Highway 237) and Apple 
campus in Cupertino 

NPR demand (peak month): 2 mgd (2015-2017 average); 3 mgd 
(projected ") 

Current challenges: high salinity, color (green tint), insufficient storage 
Planned improvements: none planned 


SBWR 


Service area: San José, Santa Clara, and Milpitas 

NPR demand (peak month): 20 mgd (2015-2017 average); 45 mgd 
(projected *) 

Current challenges: insufficient storage, lack of isolation valves 
Planned improvements: maintenance and reliability upgrades 


South County RWS 

Service area: Gilroy 

NPR demand (peak month): 3 mgd (2015-2017 average); 5 mgd 
(projected ") 

Current challenges: high salinity, no potable backup, peak hour demands 
near system capacity 

Planned improvements: distribution system expansion 


dil PURIFIED WATER FACILITY 


Silicon Valley Advanced Water Purification Center (SVAWPC) 


Owned and operated by Valley Water, the SVAWPC is located across the street from the SJ/SC RWF in San José. SVAWPC was 
developed to enhance the quality of SBWR recycled water. SBWR demands are met with a blend of SJ/SC RWF recycled water and 


purified water from SVAWPC. 


SVAWPC employs many treatment processes needed for PR; thus, Valley Water conducts research at the facility to further evaluate 
purified water as a future water supply option. The current purified water production capacity is 8 mgd. 


® 2014-2018 average dry weather influent (i.e., lowest consecutive three-month average) from California Integrated Water Quality System 
(CIWQS). Sunnyvale WPCP values from CIWQS were reduced by 0.5 mgd to account for a difference in metering location, per direction from 


Sunnyvale staff. 


® 2040 NPR demand projections based on projected annual demands from 2015 Urban Water Management Plans and assuming the same 
monthly distribution as historical use (2015-2017 average). Values do not fully capture potential allocations per contractual agreements. 


Updated 2040 NPR demand projections provided by SBWR staff in January 2019. As shown in Figure 4-3, peak summer demands are 


much higher. 
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4.2 Existing Flow Conditions 


WWTP Influent 


Figure 4-2 shows daily influent flows at 
each of the four WWTPs (2014-2019). 
Influent varies seasonally, particularly 
during wet years, with winter flows 
significantly higher than summer flows. 
Influent is often characterized as average 
dry weather flow (ADWF), or the lowest 
consecutive three-month average, which 
tends to be much lower than average 
annual flow. 


Flows vary across the four WWTPs, as 
shown below; thus, scales in Figure 4-2 
differ by WWTP. 


‘Scale: Average dally influent flow 
(in mgd) at Partner Agencies’ WWTPS 
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Figure 4-2. Existing low conditions by Partner Agency, based on dally WWTP influent flows (2014 through 2019) 


fers by WWTP. 


Source: Calon Integrated Water Qualy System (CIWQS) database (note ~ Sunnyvale flows Ware corrected by reducing WPCP influent by 0.5 mgd, per discussion with Sunnyvale staff 
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NPR Demands 

Average monthly NPR demands (based on 2015-2017 data provided by Partner Agencies) are shown on 
Figure 4-3. NPR demand tends to be much higher in summer months, as recycled water is largely used for 
landscape irrigation. To improve water quality and maintain a target TDS below 500 to 550 mg/L, SBWR 
currently blends purified water from the SVAWPC with its Title 22 recycled water, resulting in reuse supply 
referred to as enhanced NPR, or NPR+. Palo Alto is planning a local AWPF for NPR+ in the future. Sunnyvale 
and SCRWA currently do not have a need for NPR+. 
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Figure 4-3. Existing NPR demands by Partner Agency, based on average monthly use (2015-2017) 


Environmental Flow Requirements 


Depending on circumstances, regulatory permits may specify conditions for systems to support ecosystem 
health by providing environmental flows dictating the quantity, timing, and quality of water flowing to 

natural systems. Currently, Palo Alto RWQCP is the only WWTP in the County obligated under NPDES permit 
requirements to provide flow for environmental benefit. While the Palo Alto RWQCP’s NPDES permit currently 
requires 1 mgd of effluent to be sent to the Renzel Marsh project, the marsh may be expanded to receive 
up to 3 mgd. This consumptive use supports habitat preservation but further reduces effluent available for 
potential reuse, as described further in Section 5.2. 


Losses 


Depending on the treatment process, some WWTPs experience losses during treatment. For example, the 
Palo Alto RWQCP recirculates some effluent for in-plant uses (e.g., wet scrubber water and filter backwash) 
and experiences a 20% loss of the recirculated flow, which equates to approximately 0.3 mgd. Additionally, 
the Sunnyvale WPCP has some evaporative losses associated with the use of ponds as part of its treatment 
process. Current evaporative losses are typically between 1 and 2 mgd, though future losses may be up to 
4 mgd, including flows for capping and evaporation at their ponds. 
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Section 4: Existing Reuse Systems 


In 2014, Valley Water commissioned the SVAWPC, an 8-mgd (vs. 8.0-mgd) state-of-the-art advanced water 
treatment facility that includes microfiltration, reverse osmosis (RO), and ultraviolet (UV) light disinfection. 
A pilot-scale advanced oxidation process is also part of the facility, used to test and demonstrate the 
continued performance of advanced treatment technologies for producing highly treated water (purified 
water) to be used for IPR and/or potential DPR applications. The facility provides an excellent venue for 

both IPR and DPR public education. The 2015 PR Demonstration Test Plan prepared by Valley Water 
demonstrated effective performance of the SVAWPC to further advance secondary treated wastewater to 
meet or exceed California drinking water standards. Figure 4-4 shows key results of this study. 


==> / for purification met confirmed removal of 
performance requirements pathogens and CECs 


New monitoring Ce Critical control points 
(ey) approaches were proven Vs (parameters that will 
to accurately verify demonstrate water quality 


removal of pathogens that meets regulations) 
and contaminants were identified 


> Treatment processes ey Treatment processes 


oxidation meets all California 
drinking water standards 


6) Water purified with advanced 


a Staff gained valuable 
understanding of what 


changes are important for 
the future production of 
purified water 


Figure 4-4. Key results of the PR demonstration test plan for SVAWPC 


In 2017, Valley Water initiated studies and a planning effort to evaluate viable alternatives for managing 
ROC from potential advanced water purification facilities that could be built in the County. Together with the 
University of California Berkeley, NSF Engineering Research Center for Reinventing the Nation’s Urban Water 
Infrastructure, Stanford University, and the San Francisco Estuary Institute, Valley Water studies treatment 


alternatives by installing, testing, and evaluating a pilot-scale engineered open-cell treatment system at 


the SVAWPC. 


Independent of Valley Water's efforts, Stanford University is currently 
operating a water reuse research facility in Palo Alto called the Codiga 
Resource Recovery Center. The center has the flexibility to evaluate 
multiple mobile treatment systems and to vary feed water quality (lake 
water, greywater, municipal wastewater [raw sewage], primary effluent, 
and secondary effluent). The flagship treatment technology is a staged 
anaerobic fluidized bed membrane bioreactor that treats municipal 
wastewater to secondary effluent water quality standards and converts 
organic matter to biogas methane. Benefits of this technology include 
decreased energy use by avoiding aeration and reduced solids handling 
costs. The center is also evaluating forward osmosis/RO technology first 
developed by NASA. Currently, all effluent is returned to the sewer for 
treatment at the Palo Alto RWQCP. 
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The successful 
operation of the 
SVAWPC, along with 
these advanced 
technology and 
research studies, 
establishes a 
foundation to provide 
regional discussions 
on the feasibility 
and development of 
PR projects. 
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Section 5: 
Expanded Reuse Potential 


Valley Water’s strategy for improving water supply 
reliability through water reuse is twofold: (1) Integrate 
and expand existing NPR systems; (2) Develop purified 
water systems within the County. 


5.1 Projected NPR Demands 


Expansion of NPR is a key component of the CoRe Plan, as all four 
Partner Agencies anticipate increased NPR demand in their service 
areas. The CoRe Plan assumes that NPR demands will be met before 
remaining effluent is made available for potable reuse. 

Based on the planning horizon for the CoRe Plan, 2040 was used as 


the timeframe for estimating future flow availability. Water suppliers 
developed their 2015 Urban Water Management Plans (UWMP)® in 


Section 5: Expanded Reuse Potential 


Expanded reuse 
potential—including 
NPR and PR—was 
evaluated in partnership 
with recycled water 
producers, wholesale 
and retail water 
suppliers, end users, 
regulatory agencies, and 
other interested parties. 


coordination with recycled water producers and generally contain the most recent NPR demand forecasts. 

Thus, 2015 UWMPs were used as the basis for future NPR projections with a few exceptions: 

* In January 2019, SBWR provided updated recycled water projections that reflect increased NPR+ demand 
in areas served by the City of Santa Clara and San José Municipal Water (Table 5-1). 

* Morgan Hill's 2015 UWMP projected zero long-term NPR deliveries; however, because an NPR project in 
Morgan Hill may be feasible under a more integrated regional context, the CoRe Plan uses Morgan Hill’s 
conceptual NPR buildout demands from the 2015 South County Recycled Water Master Plan Update. 


NPR demand projections by Partner Agency, as summarized in 

Table 5-1, do not fully capture potential allocations per contractual 
agreements. For example, Mountain View is contractually entitled to 
peak flows of up to 3 mgd of recycled water from Palo Alto, though 
projected NPR demand is less than 3 mgd on average. The CoRe Plan 
assumes future NPR usage aligns with projected demand, though 
contractual obligations are considered in the context of project 
feasibility and implementation as effective limitations on the amount of 
effluent available for PR. 


Although future NPR projections are provided as annual estimates, 
NPR use varies seasonally. A monthly distribution factor, based on 
actual NPR data from 2015-2017, was applied to 2040 projections to 
estimate future monthly NPR demand. 


All four Partner 
Agencies anticipate 
increased NPR demand 
in their service areas. 
The CoRe Plan assumes 
that NPR demands 

will be met before 
remaining effluent is 
made available for 
potable reuse. 


° UWMPs are currently in process of revision and, upon completion (anticipated by mid-2021), will include updated NPR 


demands. 
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Recycled Water Recycled Water 
System Retailers 
Palo Alto 
PA/MV RWS . 
Mountain View 
Sunnyvale 
Sunnyvale RWS Cal Water (Cupertino) 
San Jose Water (Cupertino) 
Santa Clara 
San José Municipal Water 
SBWR 
San Jose Water 
Milpitas 
Gilroy 
SCRWA 
Morgan Hill 
Countywide Total, excluding Morgan Hill 


Total, including Morgan Hill 


2040 NPR Demand 
mgd 
(annual = AFY* 
average) 
2.5 2,800 
1.5 1,700 
27.6%" 30,900° 
3.3 3,700 
2.6 2,900° 
34.9 39,100 
37.5  42,000° 
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ferm NPR Demands by Recycled Water System 


Current Contractual Obligation’ 


Mountain View has the right to receive up to 
3 mgd of peak flow 


Valley Water can receive 595 AFY for distribution 
within Sunnyvale and at least 500 AFY for 
distribution outside Sunnyvale's city limits 


Valley Water has the right to at least 5 mgd from 
the Silver Creek Pipeline (through January 22, 
2027, unless a new agreement is established) 


Per the existing agreement, SCRWA may sell 
other wholesalers recycled water available in 
excess of the annual delivery quantity—a flow 
mutually determined by SCRWA and Valley Water 
and established each year, and Valley Water may 
sell recycled water to end users outside of the 
South County RWS service area (with SCRWA’s 
concurrence) 


a. Projected 2040 NPR demands from 2015 UWMPs within the retail water service areas, rounded to the nearest 100 AFY, except for SBWR 


and the City of Morgan Hill-see notes (c) and (e). 


b. Projected NPR demands do not fully capture potential allocations per contractual agreements. 


c. Reflects updated NPR demands provided by SBWR staff in January 2019. 


d. Annualized flow is 27.6 mgd; peak month demands are likely to be significantly greater. For example, the 2014 SBWR Strategic Master Plan 
identifies an average 2040 NPR demand of 34 mgd and peak month demand of 49 mgd. 


e. Reflects Morgan Hill’s conceptual buildout demands per the 2015 South County Recycled Water Master Plan Update. 
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5.2 Available Source Water for Potable Reuse 


In addition to NPR, some WWTP effluent is reserved for other uses, such as for environmental benefit. 

Figure 5-1 shows a flow balance for typical WWTP that accounts for various flow streams. The Project Team 
completed a flow balance for each Partner Agency WWTP to estimate the remaining effluent available for 
discharge, blending, or additional reuse in 2040. Because NPR expansion is already planned by each Partner 
Agency, the CoRe Plan assumes projected NPR demands will remain intact, and PR projects will be sourced 


by remaining effluent (minus any effluent reserved for discharge, blending, or other requirements). 


Results from the flow analysis are 
summarized below by Partner Agency. 


For more details on the methodology, data, and 


assumptions used to determine the remaining 
effluent available for PR, refer to Appendix A-2. 


Plant influent 


Partner Agencies’ wastewater and 
recycled water master plans were 
used as the starting point for future 
plant influent projections, though 
these projections were adjusted 
downward to align with baseline 
conditions (using average monthly 
median flows, 2014-2018). Based 

on available projections in Partner 
Agencies’ planning documents, 2035 
was used as the timeframe for the 
influent flow analysis; this provides 

a conservative (low) estimate of 
available flow in 2040. 


To account for uncertainty in 
future influent projections, a 
range of flows was considered: 


* The “lower bound” assumes 
no increase from baseline 


(flatlined projection). 


* The “upper bound” 
assumes same slope 
(ie., rate of increase) 
from Partner Agencies’ 
planning documents. 
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Other losses 
(e.g., evaporation) 

In general, treatment losses at 
the WWTPs were assumed to 

be negligible, unless otherwise 
specified by Partner Agency staff. 
Future losses considered 0.3 
mgd lost from recirculated flow 

at the Palo Alto RWQCP and 4 
med reserved for evaporation and 
capping at the Sunnyvale WPCP. 


Figure 5-1. Typical WWTP flow balance 


Non-potable 

(including in-plant uses) 

As described in Section 5.1, retailers’ 
2015 UWMPs served as the source 
for projected NPR demand, except, 
for SBWR (whose staff provided 
updated demands in January 2019) 
and Morgan Hill (conceptual buildout 
demand from 2015 South County 
Recycled Water Master Plan Update). 
For the three North County systems 
(SBWR, Palo Alto, and Sunnyvale), 
additional losses associated with 
NPR¢ (i.e., ROC from advanced 
treatment) were considered. 


Environmental 
flow requirements 


The flow analysis assumed 3 mgd of 
effluent from the Palo Alto RWQCP will 
be used to meet environmental flow 
requirements in 2040, including flows 
to Renzel Marsh. No environmental 
flow requirements have been 
identified for the SJ/SC RWF, 
Sunnyvale WPCP, or SCRWA WWTP. 
Flow availability may be impacted 

if environmental flow requirements 
are identified. 


Remaining effluent 
Remaining effluent (i.e, WWTP 
influent minus losses, environmental 
flows, and effluent needed to meet 
NPR demands) may be available for 
discharge, blending, or additional 
reuse. Currently, remaining effluent 
in North County is discharged to the 
San Francisco Bay, while remaining 
effluent in South County is sent to 
percolation ponds or discharged 

to the Pajaro River (and eventually 
Monterey Bay). For this planning- 
level estimate, it was assumed that 
all remaining effluent was available 
for PR, and potential AWPFs were 
sized accordingly. 


Final Countywide Water Reuse Master Plan (CoRe Plan) | 34 


Section 5: Expanded Reuse Potential 


5.2.1 SJ/SC RWF Flow Analysis 

Figure 5-2 displays future WWTP influent projections and effluent needed to meet SBWR's future NPR+ 
projections through 2040. Because no environmental flows or other losses were identified for the SJ/SC 
RWF, the remaining effluent available for discharge, blending, or additional reuse is calculated simply as 
the difference between the projected WWTP influent flows and NPR+ demands and estimated at 71 to 

79 mgd on average (based on the range of influent projections). Wastewater availability may be impacted if 
environmental flow requirements are identified in the future. 


The estimated remaining effluent available exceeds the 30.4 mgd AWPF feed flow needed to produce 
24 mgd of purified water (considering treatment losses and a 90% online factor) and achieve Valley 
Water's goal of developing 24,000 AFY for PR. Despite seasonal flow variability, historical influent data 
suggest the SJ/SC RWF has sufficient effluent to typically produce 24 mgd of purified water year-round, 
though some effluent may be needed for future discharge, blending, or other uses. 


Range of future influent 
projections 


100 
80 
= 71-79 mgd (average 
z a 
3 remaining effluent) 
= 60 
z 
40 | 
’ 
20 
0 
fe S&L SS LS us oe 
s & ss SP ag ar as "ar os 
es » s 
x a e Sf 
mms Effluent Needed for NPR+ 1/80 influent === Lower bound influent 


Figure 5-2. Projected flow conditions at SJ/SC RWF considering future influent projections and SBWR NPR+ demands 


5.2.2 Palo Alto RWQCP Flow Analysis 

The remaining effluent available from the Palo Alto RWQCP is projected to be 13.3 to 15.3 mgd on average 
(based on the range of influent projections) as shown in Figure 5-3, which displays future influent projections, 
effluent needed to serve Palo Alto and Mountain View NPR+ demands in 2040, environmental flows (3 mgd), 
and losses (0.3 mgd). 

On its own, the Palo Alto RWQCP does not have sufficient effluent available to produce 24 mgd of purified 
water. Based on available flows, an AWPF in Palo Alto would be sized at 14 mgd (84% efficiency under “upper 
bound” conditions). Under “lower bound” conditions, the AWPF would be downsized to 12 mgd to maintain 
84% efficiency. AWPF efficiency accounts for the online factor (90% assumed for all facilities) as well as 
source water availability (projected to be lower in Palo Alto and Sunnyvale than San José). More details on 
AWPF sizing and utilization are included in Appendix A-2. 
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a Range of future 
influent projections 
20 eee 
g 15 
= 17.7 mga (maximum feed flow 
£ for 14-mgd AWPF) 13.3-15.3 mgd (average 
£ annual effuent avaliable) 
10 
5 
Q 


PPE EHH OSL SHS Sf 


Gli Effiuent Needed forNPR+ © SEEN Environmental Flows © SEEN Losses «= == Future Influent-UpperBound © === Future Influent-Lower Bound 


Figure 5-3. Projected flow conditions at Palo Alto RWQCP considering future influent projections and 
Palo Alto/Mountain View NPR+ demands 


5.2.3 Sunnyvale WPCP Flow Analysis 


Figure 5-4 displays future influent projections, effluent needed for NPR+, and losses from evaporation and 
capping associated with Sunnyvale’s treatment ponds (4 mgd). No environmental flow requirements are 
identified for Sunnyvale WPCP. The remaining effluent available is projected to be at least 5 mgd on average. 
On its own, the Sunnyvale WPCP does not have sufficient effluent available to produce 24 mgd of purified 
water. Based on available flows, an AWPF in Sunnyvale would be sized at 10 mgd (88% efficiency under 
“upper bound” conditions). Under “lower bound” conditions, the AWPF would be downsized to 6 mgd (81% 
efficiency). Under “upper bound” conditions, Sunnyvale and Palo Alto combined could produce 23,000 AFY of 
purified water for PR (after accounting for treatment losses and the 90% online factor). 


20 


Range of future influent 
//| Projections 


12.7 mgd (maximum feed 


15 
flow for 10-mgd AWPF) 


10 
5 mga (minimum flow generallyassumed 
avallable for potable reuse) 


Flow (MGD) 


January Februay March = April, «= May-June July August September October November December 


mama Effluent Needed forNPR+ mE Evaporative Losses & Capping —=Future Influent-UpperBound © —= — Future Influent - Lower Bound 


Figure 5-4. Projected flow conditions at Sunnyvale WPCP considering future influent projections and NPR demands 
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5.2.4 SCRWA WWTP Flow Analysis 


Section 5: Expanded Reuse Potential 


SCRWA WWTP influent remained relatively consistent over the past several years (ADWF = 6 mgd) and is 
projected to be similar in the future. Unlike the WWTPs in North County, only one set of influent projections 


was considered for SCRWA. 


As shown on Figure 5-5, SCRWA WWTP receives wastewater from two cities: Gilroy and Morgan Hill. Currently, 
NPR is only delivered in Gilroy. During the summer months, a portion of wastewater from Morgan Hill is 
needed to supply NPR in Gilroy. On average, 3 mgd of remaining effluent is available from SCRWA WWTP. 
However, if considering satellite treatment in Morgan Hill, only 2.1. mgd of Morgan Hill's wastewater would 

be available on average, with minimal flow available in the summer months (when needed to supply NPR 


in Gilroy). 


_J Total projected influent 


6 
2.1 mgd (average wastewater 
ai YW) available foradvanced treatment 
o in Morgan Hill) 
2 44: Yj in 
=n tls Lm 
3 
Morgan Hill wastewater needed 
2 
1 
0 
» & & «€ & « S F oS 
es & \ BC ¢ 
s 
mms Wastewater from Gilroy Wastewater from Morgan Hill 
—Total SCRWA WWIP Influent ——Fffluent Needed for NPR in Gilroy 


Figure 5-5. Projected flow conditions at SCRWA’s WWTP considering future influent projections and South County RWS NPR demands 


5.2.5 Summary 


Anticipated purified water yields 
(after treatment losses) are shown in 
Table 5-2. These values are based on 
estimated source water availability 
and do not account for potential 
limitations at the delivery point (e.g., 
groundwater basin capacity), which 
may limit PR in wet years. Annual 
yields are estimated for planning 
purposes and cannot be guaranteed. 


More details on estimated flows, 
including summaries of projected 
monthly flows by Partner Agency and 
AWPF sizing calculations, are included 
in Appendix A-2. 
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Annual Yield for Potable Reuse Considering Source 


Water Ai bility by Producer 


Facility Potential Yield (AFY)* 
San José AWPF 24,000 
Palo Alto AWPF 11,700 - 13,200 
Sunnyvale AWPF 5,500 - 9,800 
Palo Alto and Sunnyvale (combined) 17,300° - 23,000 
Morgan Hill Satellite AWPF 1,900 


a. Discussions around source water availability and potential purified water yield are 
ongoing. Yield may be lower during drought conditions or other scenarios. 

b. Lower bound for Palo Alto AWPF and Sunnyvale AWPF, when shown separately, 
differ from combined total due to rounding. 
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5.3 Onsite Reuse Considerations 


Onsite non-potable reuse systems in the County may have future Onsite reuse systems 
implications for centralized reuse facilities. Onsite reuse offers benefits to . 

system owners, such as improving resilience/resource independence and are decentralized 
meeting sustainability goals. Benefits to surrounding centralized water and building-scale or 
wastewater infrastructure systems include reducing the long-term need for neighborhood- 

new water supply/treatment or wastewater infrastructure, increasing green 
space, and enhancing water supply reliability. However, if not implemented scale wastewater 

in close coordination with local water and wastewater agencies, onsite treatment or rainwater 
reuse projects may have negative impacts, including reduced wastewater harvesting systems. 
availability for centralized reuse projects, concentrated wastewater 
streams (prompting corrosion and/or odor concerns), and/or stranded or 
underutilized assets. 


The Project Team surveyed the Partner Agencies to collect information on existing and/or planned onsite 
reuse systems in the County, planned approaches for permitting onsite reuse systems, and perspectives on 
current and future onsite reuse. Onsite reuse is not yet prevalent within the County: four onsite reuse projects 
are under development in Mountain View and potential additional projects are being explored elsewhere in 
the County. 

The Pacific Institute recently released The Role of Onsite Water Systems in Advancing Water Resilience in 
Silicon Valley (Pacific Institute, 2021). The authors interviewed 23 stakeholders in Silicon Valley that are 
working on onsite reuse and gleaned potential outcomes and impacts (positive and negative) associated with 
onsite reuse systems, as summarized in Figure 5-6. 

Future onsite reuse efforts will require coordination among multiple stakeholders, including Valley Water 

and the Partner Agencies, to evaluate potential impacts on centralized NPR and PR projects. With mindful 
implementation, onsite reuse could provide an opportunity to forge innovative public-private partnerships 
and advance reuse in locations lacking in proximity to existing and planned recycled water systems. 
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Onsite Non-Potable 
Reuse System Owners 


RESILIENCE: 
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andretention 


Financial flexibility 


{increased site costs 
Increased onsite energy use 


Under-utilized/stranded assets if 
abandonedlater 


Figure 5-6. Anticipated outcomes and impacts of onsite non-potable reuse systems in Santa Clara County 


Source: Adapted from Role of Onsite Water Systems in Advancing Water Resilience in Silicon Valley (Pacific Institute, 2021) 
Note: Realization of outcomes and impacts, both positive and negative, are depend on local context and extent of onsite reuse implementation. 
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Section 6: 
Project Portfolios 


Rather than recommending a single alternative, the CoRe Plan holistically considers 
reuse opportunities and associated implementation feasibility, benefits, challenges, 
risks, and costs relative to one another. 


Groups of project elements (advanced treatment facilities and conveyance infrastructure) are referred to as 
“portfolios” in the North County and “options” in the South County. The nomenclature implies the flexibility 
of potentially combining a South County option with any North County portfolio. The process of defining 

the portfolios and options was iterative and collaborative, as described in this section and in more detail in 
Appendix A-1 (Feasible Project Portfolios). 


6.1 Conceptual Alternatives/Portfolios 

Beginning in 2018, the Project Team created groups of projects and packaged them into five conceptual 

portfolios (formerly called alternatives) that are consistent with guiding principles agreed upon by the Valley 

Water and Partner Agencies, including: 

1. Leverage existing infrastructure where possible 

2. Reflect a mix of NPR/NPR+ and PR projects, including potential TWA concepts as a point of comparison 
for cost-effectiveness 

3. Expand Countywide reuse (NPR and/or PR) using source water from each Partner Agency 

4. Consider previously explored projects (but not previously deemed infeasible, unless circumstances have 
changed) and new projects 

5. Aim to develop at least 24,000 AFY of PR supply by 2028 to meet the County’s water supply demands 
(consistent with Valley Water's WSMP 2040) 


In coordination with Valley Water and its Partner Agencies, the Project Team evaluated the five conceptual 
portfolios and narrowed down to three portfolios, defined by AWPF source water and location, to develop 
through preliminary design and comparatively evaluate based on key attributes, differentiators, and factors 
critical to implementation. 


Five Portfolios Conceptually Explored === Three Portfolios Selected 


Five conceptual portfolios framed at a high Three portfolios feature a variety of project elements 
level and evaluated using the following criteria: developed through preliminary design and evaluated for 
economics, groundwater management and fe: ity. Defined by source of supply and treatment 
Countywide (regional) supply reliability, facility location, the three portfolios include: 
environmental impacts/benefits and sustainability, Portfolio 1: San José AWPF 


ease of implementation and permitting/regulatory 


considerations, and engineering feasibility. Portfolio 2: Combined Palo Alto/Sunnyvale Regional AWPF 


Portfolio 4: Separate Palo Alto and Sunnyvale AWPFs 
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Appendix F (Conceptual Alternatives TM) describes in detail the process of developing and assessing the five 
conceptual portfolios. After narrowing from five to three portfolios, the Project Team developed conceptual 
(10%) designs for each portfolio, including some permutations, and added new project elements, including 
different options for South County and potential future TWA concepts. North County portfolios and South 
County options are described in this section, and all other elements are described in Section 7. 


6.2 Feasible Portfolios 


The programmatic approach for the CoRe Plan considers a wide range of reuse opportunities for flexible 

implementation. Project elements, including AWPFs and conveyance/distribution infrastructure, can 

be combined in a variety of ways to create CoRe portfolios for comparison on an economic, regulatory, 

institutional, and environmental basis. Project elements are presented and evaluated in groups: 

* NPR/NPR+ distribution system expansion applies consistently across all portfolios and, therefore, is not 
considered a differentiator in the portfolio evaluation. 

* South County reuse options can be included in combination with any portfolio, and therefore are evaluated 
separately from the portfolios. 

* Baseline elements comprise each portfolio and are evaluated collectively by portfolio. 

* Alternative elements are opportunities that have been explored and remain separate from portfolios, as 
possible “add-on” items or substitutions (e.g., alternative alignments). These elements are included 
for consideration due to their potential benefits, though they are not included in the evaluation, which 
focuses on comparing the differences among portfolios. Alternative elements are described in Section 7. 


An overview of North County portfolios and South County options is shown in Table 6-1, while key highlights 
are included in the following subsections. All AWPFs considered in this plan involve treatment using reverse 
osmosis membranes, resulting in the production of ROC. Strategies for managing ROC at each AWPF are 
summarized following each portfolio. 


Table 6-1. Programmatic Approach for Evaluating Reuse Opportunities 


North County Portfolios 


South County Options 


i One AWPF in San José MH-1: NPR* 
Cours ‘Ja: SJ GWR MIE2: GWR 
SENSU San José ‘ib: SY RWA MH-3: SWA 
NPR/NPR+ ‘1c: SJ TWA, Milpitas Pipeline 
(Recycled Water ‘id: SJ TWA, new pipeline 
Distribution 
Syston) One regional AWPF with combined 

flows from Palo Alto and Sunnyvale 
Palo Alto 2a: PA(+SV) GWR 
2b: SV (+PA) GWR 
& 
Sunnyvale Two separate AWPFs in Palo Alto 
and Sunnyvale 
4: PA/SV GWR 


Alternative Elements and Future Opportunities 
Alternative pipeline alignments, interties, and delivery points. Resized designs. Additional TWA opportunities. 
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Highlights of each portfolio follow below, based on preliminary designs. Cost estimates reflect Association 
for the Advancement of Cost Engineering (AACE) International's Class 5 criteria. Class 5 estimates have an 
expected accuracy range of -50% to +100%. While the accuracy range is not reflected in values presented in 
this section, a graphical representation of the level of accuracy is provided in Section 6.4. Section 8 provides 
potential implementation challenges for each portfolio/option. More detail related to the portfolios and 
options (e.g., preliminary designs and cost estimates) is included in Appendix A. 


6.2.1 San José (SJ) Portfolio 


The SJ Portfolio is centered on using available effluent from the SJ/SC RWF to feed a new AWPF adjacent 
to the existing SVAWPC. Key features, costs, and ROC management assumptions for SJ Portfolio variations 
are summarized in Tables 6-2 to 6-5, while Figures 6-1 to 6-4 show their respective facility locations and 
pipeline alignments. 


Table 6- io 1a (SJ GWR) Key Features and Costs 


1a: SJ GWR Capital Cost: $655M* BENEFITS 


Highlights Annual O&M Cost: $21.4M* SJ/SC RWF flows do not limit projected yield. 
Levelized Unit Costs SVAWPC staff could potentially support new AWPF 


+ 30-Year Life Cycle: $2,600-$3,200/aF* _-°Peration due to proximity. 


24 mgd AWPF 
i - * 100-Year Life Cycle: $2,100-$2,600/AF* LIMITATIONS 
Location: San José ~ “ 
Projected 2040 Yield: 19,000-24,000 AFY Minimum flow guarantee for source water requires 
Use: GWR at LGRP a long-term agreement with San José. Risks to 


Pipeline Length/Diameter 
* 0.4 miles at 60” 
* 18.1 miles at 48” 


available yield include drought, environmental 
needs/impacts, and operations. LGRP recharge 
potential may limit future yield. 


*Cost estimates are rounded up to the nearest $5M for capital costs, $100k for O&M costs, and $100 for life-cycle unit costs. Capital and O&M 
costs assume the implementation of the most cost-effective ROC management strategy, based on the Evaluation of ROC Management Options 
Final Report. Unit costs reflect ROC management and potential 2040 yield ranges. 
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Table Portfolio 1b (SJ RWA) Key Features and Costs 


1b: SJ RWA Capital Cost: $650M* BENEFITS 
Highlights Annual 0&M Cost: $24.5M* SJ/SC RWF flows do not limit projected yield. Purified water would be 

delivered to Penitencia WTP for RWA. From there, existing infrastructure 
could support operational flexibility, such as delivery to LGRP or 
Rinconada (with additional costs for improvements needed to connect 
existing systems), pending regulatory approval. 


Levelized Unit Costs 
* 30-Year Life Cycle: 
$2,700-$3,300/AF* 
* 100-Year Life Cycle: 
Use: RWA at $2,300-$2,700/AF* LIMITATIONS 
Penitencia WIP Projected 2040 Yield: Minimum flow guarantee for source water requires a long-term agreement 
* 19,800-24,000 AFY with San José. Risks to available yield include drought, environmental 
needs/impacts, and operations. Consistent with Valley Water's WSMP 
2040, assuming DPR water is first-priority supply for Penitencia 
WTP, blending with raw water. If assumption changes, Penitencia 
WTP's capacity may limit potable reuse yield. Further evaluation 
and coordination needed to confirm acceptability of purified water 
blending ratio. 


24 mgd AWPF 
Location: San José 


Pipeline Length/Diameter 
* 0.4 miles at 60” 
* 8.9 miles at 48” 


*Cost estimates are rounded up to the nearest $5M for capital costs, $100k for O&M costs, and $100 for life-cycle unit costs. Capital and O&M 
costs assume the implementation of the most cost-effective ROC management strategy, based on the Evaluation of ROC Management Options 
Final Report. Unit costs reflect ROC management and potential 2040 yield ranges. 


}) Key Features and Costs 
1c: SJTWA Capital Cost: $555M* BENEFITS 
(Milpita S Annual 0&M Cost: $24.1M* —SJ/SC RWF flows do not limit projected yield. Northern parts of Santa 
a Levelized Unit Costs Clara and San José could receive TWA to supplement water supply. For 
Pipeline) + 30-YearLife Cycle: other water retailers, purified water would flow south through Milpitas 
Highlights $2,500/AF* ee Pipeline, serving several upstream of Piedmont Valve Yard, before 


blending with other treated supplies and distributing via the East Pipeline. 
Existing infrastructure could support potential operational flexibility, such 


* 100-Year Life Cycle: 


* 
24 mgd AWPF $2,100/AF as delivery to LGRP or Rinconada (with additional costs for improvements 
Location: San José Projected 2040 Yield: needed to connect existing systems), pending regulatory approval. 
a * 24,000 AFY 
Use: TWA incite ozctu olaiack LIMITATIONS 
ia existing Milpi eline Len; jamete! 
bald anata me : 04 ta v ‘ 0” ' Minimum flow guarantee for source water requires a long-term agreement 
san Yanch oe ie pe with San José. Risks to available yield include drought, environmental 
* 3.9 miles at 36” 


needs/impacts, and operations. Using the Milpitas Pipeline to convey 
* 4.7 miles at 24” purified water precludes independent use of an emergency connection 
to SFPUC's system, via the Milpitas Intertie (northern end of Milpitas 
Pipeline). Further evaluation and coordination needed to confirm 
acceptability of purified water blending ratio. 


*Cost estimates are rounded up to the nearest $5M for capital costs, $100k for O&M costs, and $100 for life-cycle unit costs. Capital and O&M 
costs assume the implementation of the most cost-effective ROC management strategy, based on the Evaluation of ROC Management Options 
Final Report. Unit costs reflect the ROC management range as a single value due to rounding. 


Prepared by Brown and Caldwell Final Countywide Water Reuse Master Plan (CoRe Plan) | 43 


Section 6: Project Portfolios 


Table ine) Key Features and Costs 


1d: SJTWA Capital Cost: $605M* BENEFITS 
(new pipeline) Annual O&M Cost: $24.1M* SJ/SC RWF flows do not limit projected yield. Northern parts of Santa Clara 


Rene Levelized Unit Costs and San José could receive TWA to supplement water supply. For other 
Highlights ani yaer Like Gicks water retailers, purified water would flow south through a new dedicated 
$2,600/AF* eg pipeline before blending with other treated supply and distributing via 
Z . the Milpitas Pipeline (flowing north) and the East Pipeline. Existing 
24 mgd AWPF * 100-Year Life Cycle: : é z a 
vacation: Sanieeé $2,200/AF* Z infrastructure could support potential operational flexibility such as 
oration: san Jose 200/ delivery to LGRP or Rinconada (with additional costs for improvements 
Use: TWA Projected 2040 Yield: needed to connect existing systems), pending regulatory approval. 
(via a new dedicated * 24,000 AFY 
pipeline to Piedmont LINITATIONS: 


Pipeline Length/Diameter 
* 0.4 miles at 60” 
* 8.2 miles at 36” 


Valve Yard) Aminimum flow guarantee for source water requires a long-term agreement 
with San José. Risks to available yield include drought, environmental 
needs/impacts, and operations. Further evaluation and coordination 


* 4.7 miles at 24” needed to confirm acceptability of purified water blending ratio. 


*Cost estimates are rounded up to the nearest $5M for capital costs, $100k for O&M costs, and $100 for life-cycle unit costs. Capital and O&M 
costs assume the implementation of the most cost-effective ROC management strategy, based on the Evaluation of ROC Management Options 
Final Report. Unit costs reflect ROC management range as a single value due to rounding. 


Valley Water's ROC Management Team (Valley Water staff and a consultant team led by GHD) separately evaluated ROC management 
strategies and documented the findings in a report dated September 1, 2020 entitled Evaluation of ROC Management Options Final 
Report (Valley Water, 2020a), which is attached to the CoRe Plan as Appendix G. 


The AWPF considered for each San José portfolio is estimated to generate up to 4.3 mgd of ROC depending on the production of 
purified water. The ROC Management Options Final Report identified two options for managing ROC from a San José AWPF: 


San José ROC Strategy, Option 1: Blending and discharge at a new outfall downstream of existing effluent outfall discharge weir. 
This option involves constructing a ROC pump station and holding tank, 1.8 miles of 18” HDPE pipe from the AWPF to a new outfall 
near the existing effluent weir, and an outfall diffuser at the discharge point. Treatment processes for nutrients and CECs are also 
included in the ROC management cost estimate. 


San José ROC Strategy, Option 2: Discharge at a new shallow outfall at Coyote Creek. This option involves constructing a ROC pump 
station and holding tank, 3.8 miles of 18” HDPE pipe from the AWPF to a new outfall at Coyote Creek, and an outfall diffuser at the 
discharge point. Treatment processes for nutrients and CECs are also included in the ROC management cost estimate. 


The ROC management report includes an analysis of various strategies at the San José AWPF without recommending a single option 
for implementation, thus allowing flexibility for continued discussions and negotiations among Valley Water, Partner Agencies, 

and Regional Boards. Capital and O&M costs shown in Tables 6-2 to 6-5 assume implementation of ROC Option 1 for San José 
portfolios. Capital costs could increase (an addition of up to $10M) if implementing a higher cost strategy as evaluated in the final 
report of ROC management options. 
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Figure 6-3. Portfolio 1c: SJTWA (Milpitas pipeline) facility locations and pipeline alignments Figure 6-4. Portfolio 1: SJTWA (new pipeline) facility locations and pipeline alignments 


Portfolios 1c and 4d explore using SJ/SC RWF source water for TWA, making Portfolio 1 an interesting and unique case study that reflects the full range of potable reuse options Valley 
Water is considering. Portfolios 1a (GWR) and 1b (RWA) are largely consistent with alternatives developed as part of the Purified Water Program Plan (Valley Water, 2018). Portfolios 1c 


and 1d represent an important first step toward testing whether TWA may yield significant costs savings compared to GWR and RWA. Insights from Portfolio 1 may help inform potential 
next steps related to the various TWA opportunities that exist throughout the County, as further described in Section 7.3. 
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6.2.2 Palo Alto and Sunnyvale Combined-Flow Regional AWPF for GWR 


Two variations of Portfolio 2 consider combining available effluent from Palo Alto RWQCP and Sunnyvale 
WPCP for purification at one AWPF located in either Palo Alto or Sunnyvale (Portfolios 2a and 2b, 
respectively), providing regional benefit through GWR at LGRP. Sourcing one AWPF from two WWTPs under 
separate ownership and operations is not common and likely triggers unique interagency and regulatory 
requirements. Further, for portfolios that consider purifying effluent from Palo Alto and/or Sunnyvale WWTPs, 
source flow availability is a key consideration; even when combined from both sources, future WWTP influent 
flow may not meet Valley Water’s 24,000 AFY PR goal. Portfolios 2a and 2b are each designed to deliver 

up to 23,000 AFY to LGRP for GWR. Key features and costs for the PAtSV GWR Portfolio variations are 
summarized in Tables 6-6 and 6-7, while Figures 6-5 and 6-6 show their respective facility locations and 
pipeline alignments. 


Table 6-6. Portfolio 2a (PA [+SV] GWR) Key Features and Costs 


2a: PA (+SV) GWR Capital Cost: $800M* BENEFITS 
Highlights Annual 0&M Cost: $22.5M* Valley Water has a long-term agreement with 
Levelized Unit Costs Palo Alto to receive flows and is negotiating 


+ 30-Year Life Cycle: $3,000-$4,000/aF* Similarly with Sunnyvale. 


24.5 mgd AWPF ; 
eee Casa * 100-Year Life Cycle: $2,400-$3,100/AF* LIMITATIONS 

Simneramaleny Projected 2040 Yield: 17,000-23,000AFY Palo Alto RWQCP and Sunnyvale WPCP flows 
Use: GWR at LGRP (24 mgd) and limit projected yield. Permitting and regulatory 


Pipeline Length/Diameter 
* 20.3 miles at 48” 
* 10.3 miles at 36” 


NPR+ in Sunnyvale (0.5 mgd) compliance for ROC management need to be 
confirmed. Costs for acquiring AWPF site are 


not included. 


*Cost estimates are rounded up to the nearest $5M for capital costs, $100k for O&M costs, and $100 for life-cycle unit costs. Capital and O&M 
costs assume the implementation of the most cost-effective ROC management strategy, based on the Evaluation of ROC Management Options 
Final Report. Unit costs reflect ROC management and potential 2040 yield ranges. 


Table 6-7. Portfolio 2b (SV [+PA] GWR) Key Features and Costs 


2b: SV (+PA) GWR Capital Cost: $805M* BENEFITS 
Annual O&M Cost: $21.6M* —_ Valley Water has a long-term agreement with Palo Alto to 


Highlights Levelized Unit Costs receive flows and is in discussions with Sunnyvale. 
* 30-Year Life Cycle: LIMITATIONS 

24.5 mgd AWPF 
paths Sunnyvale $3,000-$3,900/AF* palo Alto RWQCP and Sunnyvale WPCP flows limit projected 

+ 100-Year Life Cycle: yield. Technical feasibility and costs to prepare Recycle Hill 
Use: GWR at LGRP (24 mgd) and $2,400-$3,100/AF* (a former landfill site next to Sunnyvale WPCP) for AWPF 
NPR+ in Sunnyvale (0.5mgd) projected 2040 Yield: 17,000- construction remain in question. Due to lack of available 

23,000 AFY land, Recycle Hill is the site assumed for preliminary design 


purposes; costs reflect best available for site preparation. 
In addition, ROC management options are limited and less 
feasible compared to other reuse opportunities and AWPF 
locations. 


Pipeline Length/Diameter 
* 17.1 miles at 48” 
* 10 miles at36” 


*Cost estimates are rounded up to the nearest $5M for capital costs, $100k for O&M costs, and $100 for life-cycle unit costs. Capital, O&M, 
and unit costs assume the implementation of the ROC management strategy for an AWPF located in Sunnyvale as identified in the Evaluation of 
ROC Management Options Final Report. Unit costs reflect potential 2040 yield ranges. 
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Both variations of Portfolio 2 (a regional AWPF purifying combined flow from Palo Alto RWQCP and Sunnyvale WPCP) are 
estimated to produce up to 4.3 mgd of ROC, regardless of the AWPF location. 


The Evaluation of ROC Management Options Final Report prepared by GHD (Valley Water, 2020a) identified three options for 
managing ROC from a regional AWPF located in Palo Alto: 

* Palo Alto ROC Strategy, Option 1: Blending and discharge at the existing RWQCP outfall. This option involves constructing a 
ROC pump station and holding tank and 2.1 miles of 18” HDPE pipe from the AWPF to the existing outfall. Treatment processes 
for nutrients and CECs are also included in the ROC management cost estimate. 

Palo Alto ROC Strategy, Option 2: Discharge at a new shallow outfall in San Francisco Bay. This option involves constructing a 
ROC pump station and holding tank, 2.8 miles of 18” HDPE pipe from the AWPF to the existing outfall, and 0.2 miles of 18inch 
HDPE pipe from the existing outfall to a location under San Francisco Bay. Treatment processes for nutrients and CECs are also 
included in the ROC management cost estimate. 

Palo Alto ROC Strategy, Option 3: Discharge at a deep-water outfall north of Dumbarton Bridge. This option involves 
constructing a ROC pump station and holding tank and 13.3 miles of 20” HDPE pipe from the AWPF to an existing deep-water 
outfall in Redwood City. Treatment processes for nutrients and CECs are also included in the ROC management cost estimate. 
The ROC management report provides an analysis of various strategies at the Palo Alto AWPF without identifying a recommended 
option for implementation, thus allowing flexibility for continued discussions and negotiations among Valley Water, Partner 
Agencies, and Regional Boards. Capital and O&M costs shown in Table 6-6 assume implementation of 

ROC Option 4 for the regional AWPF in Palo Alto. Capital costs could increase (by as much as $60M) if implementing a higher cost 
strategy as evaluated in the final report of ROC management options. 


The Evaluation of ROC Management Options Final Report prepared by GHD (Valley Water, 2020a) identified a single option for 

managing ROC from a regional AWPF located in Sunnyvale: 

* Sunnyvale ROC Strategy: Discharge at a new shallow outfall at Guadalupe Slough. Involves constructing a ROC pump 
station, holding tank, and 6.2 miles of 18” HDPE pipe from the AWPF to a new outfall discharge at Guadalupe Slough. ROC 
management cost estimate includes treatment processes for nutrients and CECs. 
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6.2.3 Palo Alto/Sunnyvale (PA/SV) Two Separate AWPFs for GWR 

Portfolio 4 (PA/SV GWR) considers purifying available effluent from the Palo Alto RWQCP and the Sunnyvale 

WPCP at two separate AWPFs and conveying to LGRP for GWR. The Palo Alto facility would be located on the 
former Los Altos Treatment Plant site located in Palo Alto; the Sunnyvale AWPF would be located on Recycle 
Hill. Key features and costs are summarized in Table 6-8, while Figure 6-7 shows respective facility locations 
and pipeline alignments. 


Table ortfolio 4 (PA/SV GWR) Key Features and Costs 


4: PA/SV GWR Capital Cost: $850M* BENEFITS 
Highlights: Annual O&M Cost: $23.0M* Valley Water has a long-term agreement with Palo Alto. 
: Levelized Unit Costs Having two AWPFs allows Valley Water to build one 


+ 30-Year Life Cycle: $3,200-$4,300/AF* facility first and the other when needed. 


* 100-Year Life Cycle: $2,500-$3,300/AF* LIMITATIONS 
Reuse Type & Delivery Point: GWR at LGRP Palo Alto RWQCP and Sunnyvale WPCP flows limit 


2 AWPFs: 


14 mgd in Palo Alto, 
10.5 mgd in Sunnyvale 


Use: Projected 2040 Combined Yield: 17,000- projected yield. Constructing and operating two 
oe 23,000 AFY separate AWPFs is costly. Costs for acquiring the 
CUR EtLH Pipetisa Length/Diameter proposed AWPF site in Palo Alto are not included. 


= Though Sunnyvale owns the proposed AWPF site 

* 13.7 miles at 48” (Recycle Hill), technical feasibility of the location 

* 11.6 miles at 36” remains uncertain and requires further geotechnical 
and geo-environmental studies. The best available 
estimate for site preparation costis included. ROC 
management options are limited at Sunnyvale. 


*Cost estimates are rounded up to the nearest $5M for capital costs, $100k for O&M costs, and $100 for life-cycle unit costs. Capital and O&M 
costs assume the implementation of the most cost-effective ROC management strategy at the Palo Alto AWPF, based on the Evaluation of ROC 
Management Options Final Report (Valley Water, 2020a). Unit costs reflect ROC management and potential 2040 yield ranges. 


Portfolio 4 (Palo Alto AWPF). The single-source water variation of an AWPF in Palo Alto would produce up to 2.5 mgd of ROC. The 
same three ROC management options identified in Portfolio 2a (a combined regional Palo Alto facility) also apply to this portfolio, 
though sizing is different due to smaller capacity of treating flow from the Palo Alto RWQCP. Key differences are summarized below. 
* Palo Alto ROC Strategy, Options 1 and 2: Similarto ROC Options 1 and 2 for Portfolio 2a (one regional AWPF in Palo Alto, except 
asmaller 14” (vs. 18") HDPE pipe from the AWPF to the existing outfall. 
* Palo Alto ROC Strategy, Option 3: Similarto ROC Option 3 for Portfolio 2a, except a smaller 14” (vs. 20”) HDPE pipe from the 
AWPF to an existing deep-water outfall in Redwood City. 
The Evaluation of ROC Management Options Final Report prepared by GHD (Valley Water, 2020a) provides an analysis of various 
strategies at the Palo Alto AWPF without recommending a single option for implementation, thus allowing flexibility for continued 
discussions and negotiations among Valley Water, Partner Agencies, and Regional Boards. Capital and O&M costs shown in Table 
6-8 assume implementation of ROC Option 4 for Portfolio 4 (PA/SV GWR). Capital costs could increase (an addition of up to $40M) 
if implementing a higher cost strategy as evaluated in the final report of ROC management options. 


Portfolio 4 (Sunnyvale AWPF): The single-source water variation of an AWPF in Sunnyvale would produce up to 1.8 mgd of ROC. 

Similar to Portfolio 2b (a combined regional AWPF in Sunnyvale), only one ROC management option was identified this facility: 

* SUNNYVALE ROC STRATEGY: Same as the ROC option for one regional AWPF in Sunnyvale, except a smaller 12” (vs. 18") HDPE 
pipe from the AWPF to a new outfall discharge point at Guadalupe Slough. 
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6.3 South County Reuse Options 


To explore solutions for augmenting water supply in South County, the Project Team reviewed previous reuse 
studies and plans before developing new conceptual alternatives for consideration. Though the 2015 South 
County Recycled Water Master Plan (RWMP) (SCRWA, 2016) evaluated reuse alternatives in both Gilroy and 
Morgan Hill, the recommendations focused on expanding NPR distribution in Gilroy, since the substantial 
energy and infrastructure required to convey recycled water north from the SCRWA WWTP to Morgan Hill 
would be less cost-effective. Recycled water service at the SCRWA facility is already challenged in meeting 
existing maximum day NPR demand in Gilroy (5.2 mgd in 2014), using most of the average dry weather 
influent flow (6.0 mgd in 2014); storage and pumping are needed to manage daily and diurnal variations in 
flow to meet NPR demand. 

SCRWA, Morgan Hill, Gilroy, Valley Water, and the Project Team met (in person and via phone) to explore 
South County reuse project concepts and collaboratively developed a list of potential opportunities, as 
summarized in Table 6-9. From this list, SCRWA, Morgan Hill, and Gilroy staff agreed to focus the CoRe 

Plan efforts for South County on improving overall water supply reliability in Morgan Hill and selected three 
opportunities, referred to as Morgan Hill (MH) Options 1 (MH-1: NPR+), 2 (MH-2: GWR), and 3 (MH-3: SWA). 


Table 6-9. Potential Future South County Reuse Opportunities 


. Capital 
Reuse Source Delivery Ln 
Type Flow Point Summary) east 
($2019) 
ion rer New Morgan Hill NPR Perthe 2015 South County RWMP, extend pipeline parallel to existing joint $com: 
distribution system sewer trunk line to convey recycled water from SCRWA in Gilroy to Morgan Hill 
Extend Silver Creek Pipeline from Metcalf Energy Center to customers in 
NPR# SBWR New Morgan HillNPR Morgan Hill; includes a 6-mile pipeline extension and serving peak demands up $70M* 
distribution system _ to 5 mgd for an estimated annualized NPR demand of 2,900 AFY 
Referred to as Morgan Hill OPTION 1 (MH-1: NPR+) 
Morgan Hill San Pedro Ponds Recharge Llagas Subbasin using purified water from a satellite WWTP and 
GWR satellite WWTP (assumed location for +AWPF in Morgan Hill (flow diverted from the SCRWA trunk line) $125M> 
and AWPF design and costs) —_ Referred to as Morgan Hill OPTION 2 (MH-2: GWR) 
Augment Anderson Reservoir using purified water from a satellite WWTP and 
. AWPF in Morgan Hill, pumping to the reservoir for blending and dilution, and 
Morgan Hill | Subsequent treating at Santa Teresa and/or Rinconada WTPs. In exchange, > 
SWA satellite WWTP Anderson Reservoir yatiey Water would recharge Lagas Subbasin with equal volume of rawwater -« S145M 
See ANPE from Santa Clara Conduit 
Referred to as Morgan Hill OPTION 3 (MH-3: SWA) 
Augment Coyote Reservoir using purified water from an AWPF at SCRWA 
re Gilroy), pumping to the reservoir for blending and dilution, and subsequent 
SWA Gilroy AWPF Coyote Reservoir treating at Santa Teresa and/or Rinconada WTPs. In exchange, Valley Water 8 
y would recharge Llagas Subbasin with equal volume of raw water from Santa 
Clara Conduit 
Pump purified water from an AWPF at SCRWA (Gilroy) to Pacheco Conduit 
RWA SCRWA and Pacheco Conduit for RWA at Santa Teresa and/or Rinconada WTPs. In exchange, Valley Water = 
Gilroy AWPF ‘acheco Conduit would recharge Llagas Subbasin with equal volume of raw water from Santa - 
Clara Conduit 
Morgan Hill 


TWA satellite WWTP Morgan Hill potable _ Deliver purified water from a satellite WWTP and AWPF in Morgan Hill to ke 
and AWPF distribution system —_ engineered storage, then into Morgan Hill's potable water distribution system 


twa SCRWAand Gilroy potable —_Deliver purified water from an AWPF at SCRWA to engineered storage, then into Ss 
Gilroy AWPF —_ distribution system —_ Gilroy's potable water distribution system 

* Costs from SCRWA (2016) escalated to 2019 dollars. 

See Appendix A-6: Cost Estimates for cost details. 

Not available 
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Morgan Hill reuse options were developed to the same level of detail as North County portfolios, including 
preliminary designs and AACE Class 5 cost estimates, as summarized in Tables 6-10 to 6-12. Valley Water’s 
ROC Management Project Team reported the only option available for managing ROC from a Morgan Hill or 
Gilroy-based AWPF is construction of lined evaporation ponds of about 80 to 100 acres in size at a location 
not yet identified but assumed to be near the SCRWA WWTP for the purpose of preliminary design and costs. 


ble 6: 


H: 


(NPR+) Key Features and Costs 


MH-1: NPR+ Capital Cost: $70M* BENEFITS 


Highlights: Annual 0&M Cost: MH1: NPR+ improves water supply reliability for Morgan Hill by importing NPR+ 

. $2.6M* supply from SBWR to serve non-potable demands in lieu of groundwater, which is 
eeasen Levelized Unit Costs pelea adele Babi Be es aa be combined with MH-2 
eackei ee + 30-YearLife Cycle: (GWR), MH-3 (SWA), or Portfolios 2 or 4 (PA/‘ ). 
eaoncien $2,200/AF* LIMITATIONS 
(at 16”, 5 mgd * 100-YearLife Cycle: An agreementto establish terms of exporting SBWR NPR+ supply from San José 
capacity) $1,700/AF* and neighboring areas to Morgan Hill would be needed, as the existing Silver Creek 
Location: Projected 2040 Yield: | Agreement between Valley Water and San José expires in 2027. Long-term supply 
SBWR system 2,900 AFY reliability is unconfirmed. Operational impacts to the SBWR system have not been 


evaluated, and a new reservoir may be needed to supply reliable summertime flows. 
Further evaluation is needed to confirm feasibility of implementing MH-1 (NPR+) 

and variations of Portfolio 1 (San José AWPF), as they rely on the same source. 
Valley Water may need to revisit and update the Salt and Nutrient Management Plan 
to reassess potential impacts of recycled water on the Llagas Subbasin prior to 
moving forward. 

Given shifting development trends in Morgan Hill, an update NPR market assessment 
is needed. 


connection (to Conveyance Pipeline: 
north) and new 6 miles at 16” 

recycled water —_ Distribution Pipelines: 
systemin Morgan 16.4 miles at 

Hill (to south) various diameters 

Use: NPR+ 


*Cost estimates are rounded up to the nearest $5M for capital costs, $100k for O&M costs, and $100 for life-cycle unit costs. The estimated 
cost of a new recycled water distribution system for Morgan Hill is included. 


Table 6-11. MH-2 (GWR) Key Features and Costs 


MH-2: GWR_ Capital Cost:$125M* = BENEFITS 


Highlights: Annual 0&M Cost: MH-2: GWR would improve water supply reliability and drought resilience for Morgan 
$6.9M* Hill by recharging the Llagas Subbasin with purified water. MH-2 (GWR) could be 
; Levelized Unit Costs combined with MH-1 (NPR+) or Portfolios 1 (SJ GWR, RWA, or TWA), 2 (PA+SV GWR), 
eal + 30-Year Life Cycle: or 4 (PA/SV GWR). 
2.1 mgd AWPE $7,200/AF* LIMITATIONS 
Location: * 100-Year fe Cycle: High unit costs with uncertain value to improving South County water supply 
Morgan Hil $6,100/AF reliability. Limited wastewater available for satellite treatment in Morgan Hill and 
Projected 2040 Yield: relied upon for meeting existing South County RWS demands. Morgan Hill satellite 
Use: GWR 1,900 AFY facility would increase solids loads to SCRWA, posing operational issues that may 
(delivery point. Conveyance Pipeline; b¢ substantial. If implemented in Morgan Hill, solids handling requires further study 
to be confirmed; 2.8 miles at 16” and may increase costs significantly. Density and proximity of active private wells 
San Pedro limit GWR locations in South County. San Pedro Ponds is assumed delivery point; 
Ponds assumed further evaluation needed to confirm viability. Conditions and reliability of increasing 
for preliminary raw water delivery to Llagas Subbasin and specific recharge facility need to be 
design) confirmed. Evaporation pond for ROC management may face permitting challenges; 


also, assumed location in Gilroy gets inundated with stormwater (unsuitable for 
evaporation pond). MH-2 (GWR) and MH-3 (SWA) are mutually exclusive, as they rely 
on the same supply source. 


*Cost estimates are rounded up to the nearest $5M for capital costs, $100k for O&M costs, and $100 for life-cycle unit costs. All costs 
shown here assume the implementation of the sole ROC management strategy identified for a Morgan Hill AWPF in the Evaluation of ROC 
Management Options Final Report prepared by GHD (Valley Water, 2020a). 
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Table 6-12. MH-3 (SWA) Key Features and Costs 


MH-3: SWA 
Highlights: 


2.5 mgd satellite 
WWTP and 

2.1 mgd AWPF 
Location: 
Morgan Hill 

Use: 

SWA at Anderson 
Reservoir 


Capital Cost: 

$145M* 

Annual 0&M Cost: 
$7.2M* 

Levelized Unit Costs 

* 30-Year Life 
Cycle: $8,000/ 
AF* 

* 100-Year Life 
Cycle: $6,600/ 
AF* 

Projected 2040 

Yield: 1,900 AFY 

Conveyance 

Pipeline: 5.6 miles 

at 16” 


BENEFITS 


This option would improve water supply reliability and drought resilience for Morgan 

Hill by recharging the Llagas Subbasin with raw water supplied from Valley Water via the 
Santa Clara Conduit in exchange for an equivalent amount of purified water delivered to 
Anderson Reservoir for SWA. MH-3 (SWA) could be combined with either MH-1 (NPR+) 
or Portfolios 1 (SJ GWR, RWA, or TWA), 2 (PA+SV GWR), or 4 (PA/SV GWR). 


LIMITATIONS 


High unit costs with uncertain value to improving South County water supply reliability. 
Limited wastewater available for satellite treatment in Morgan Hill and relied upon 

for meeting existing South County RWS demands. Morgan Hill satellite facility would 
increase solids loads to SCRWA, posing operational issues that may be substantial. 

If implemented in Morgan Hill, solids handling requires further study and may 

increase costs significantly. New permits from Regional Board(s) and/or DDW needed 
for discharging purified water to Anderson Reservoir. Conditions and reliability of 
increasing raw water delivery to Llagas Subbasin and specific recharge facility need to 
be confirmed. Evaporation pond for ROC management may face permitting challenges; 
also, assumed location in Gilroy gets inundated with stormwater (unsuitable for 
evaporation pond). MH-2 (GWR) and MH-3 (SWA) are mutually exclusive, as they rely on 
the same supply source. 


*Cost estimates are rounded up to the nearest $5M for capital costs, $100k for O&M costs, and $100 for life-cycle unit costs. All costs 
shown here assume the implementation of the sole ROC management strategy identified for a Morgan Hill AWPF in the Evaluation of ROC 
Management Options Final Report prepared by GHD (Valley Water, 2020a). 


The Morgan Hill satellite AWPF is estimated to produce up to 0.4 mgd of ROC. The Evaluation of ROC Management Options Final 

Report prepared by GHD (Valley Water, 2020a) identified one option for managing ROC from this facility: 

* Morgan Hill ROC Strategy: Discharge to a lined evaporation pond of about 80 to 100 acres. Due to the area of land required for 
this approach and lack of adequately sized plots in Morgan Hill, Valley Water's ROC Management Team assumed this approach 
would require pumping ROC and conveying through 11.1 miles of HDPE pipeline at 8” diameter to a SCRWA-owned plot of land 
nearthe WWTP in Gilroy. 


Though the CoRe Plan uses this ROC management approach for the preliminary design and cost estimate related to a potential 
Morgan Hill satellite AWPF, the viability of the assumed location for the evaporation pond remains in question. 
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Figure 6-8. MH-1 (NPR+) facility locations and pipeline alignments 
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Figure 6-9. MH-2 (GWR) facility locations and pipeline alignments 


Note: The San Pedro Ponds delivery point is assumed for preliminary design; further evaluation is needed to determine feasibility. 
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Figure 6-10. MH-3 (SWA) facility locations and pipeline alignments 
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6.4 At-a-Glance Comparison of Portfolios/Options and Cost Estimates 


To compare North County portfolios and South County options, Figures 6-11 to 6-13 visually depict the 
range of estimated costs in terms of capital, operations and maintenance (O&M), and unit costs (levelized 
for annual yield and based on 30-year and 100-year life cycles), and Table 6-13 summarizes the estimated 
values. Cost ranges reflect the following factors. 


1. Source water availability, which influences the design capacity (production) and efficiency of an AWPF and 
annual yield of purified water for potable reuse (the latter affects unit costs) 


2. ROC management strategies for an AWPF in San José or Palo Alto (where Valley Water's ROC Management 
Team identified multiple options) 


3. Level of accuracy for planning-level, AACE Class 5 cost estimates (from -50% to +100%) 


As summarized further in Sections 7 and 8 and described with greater detail in Appendix A, many 
opportunities exist for flexibility in implementing some of the projects described and evaluated within this 
CoRe Plan, such as: 


* Phase implementation (such as flexible implementation scenarios in Section 9) 


* Repackage projects, blending aspects of the portfolios with one another; add or remove some project 
element(s) 


* Select an alternative alignment 
* Optimize (or “right-size”) design capacity of treatment facilities and conveyance infrastructure to reflect 


Board directives and current status of driving forces, such as: near-term policy updates changing Valley 
Water's potable reuse goals (production or yield); updated demand projections; or partner agreements 


Implementing these opportunities could affect costs, with some actions resulting in cost increases and 
others resulting in cost reductions. Further, estimated costs do not consider impacts of external funding and, 
thus, do not necessarily represent the costs to Valley Water. As a result, comparison of unit costs as included 
in this CoRe Plan to others (different supplies, projects, or programs) may be misleading at this stage. 


When comparing the planning-level estimated costs across the CoRe Plan portfolios/options, several 
observed trends lead to the following conclusions. 

North County 

¢ Forsimilar production capacities, capital costs are estimated to be lower for DPR versus GWR (Figure 6-11). 


¢ All four variations of Portfolio 1 (San José AWPF) are estimated at lower capital costs than Portfolios 2 
and 4 (Palo Alto and/or Sunnyvale AWPFs). 


* Of the four Portfolio 1 (San José AWPF) variations, estimated capital costs are lowest for TWA options 
(Portfolios 1c and 1d; RWA and GWR are similar, though RWA appears less costly in comparison. 


* Both variations of Portfolio 2 (combined Palo Alto/Sunnyvale regional AWPF) have lower estimated capital 
costs compared to two separate AWPFs in Palo Alto and Sunnyvale (Portfolio 4). 


+ Annual 0&M costs are estimated to be lower for GWR versus DPR (Figure 6-12). 


South County 


¢ For Morgan Hill options, estimated costs are lowest for MH-1: NPR+ and similar between MH-2: GWR and MH-3: 
SWA. Levelized unit costs for MH-2: GWR and MH-3: SWA are about twice as high as potable reuse unit costs in 
North County (Figure 6-13). 
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Estimated Ranges of Capital Costs 
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Figure 6-11. Ranges of estimated capital costs with AACE Class 5 level of accuracy 
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Estimated Ranges of Annual O&M Costs 


Consistent with AACE 
International Class 5 
level of project definition, 
the cost estimating 
accuracy ranges from 
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shown in Figure 6-12 for 
O&M costs. 


Any modifications or 
optimizations of these 
estimated life-cycle costs, 
can either increase or 
reduce costs. Therefore, 
these cost estimates are 
susceptible to change. 
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Figure 6-12, Ranges of estimated annual O&M costs with AACE Class 5 level of accuracy 
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Estimated Ranges of Unit Costs 
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Figure 6-13 for 30-year 
and 100-year life cycles. 
Any modifications or 
optimizations of these 
estimated life-cycle costs 
can either increase or 
reduce costs. Therefore, 
these cost estimates are 
susceptible to change. 
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Table 6-13, Estimated Portfolio Costs and ROC Management Options 


Portfolio 1 

Purifies effluent from S1/SCRWF ata 
24-mgd AWPF located 

in SanJosé 


Portfolio 2 

Combines effluent from Palo Alto RWQCP 
and Sunnyvale WPCP and purifies ata 
24.5.mgd regional AWPF located in 
Palo Alto (2a) or Sunnyvale (2b) 


Portfolio 4 


Purfies effluent from Palo Alto RWQCP 
and Sunnyvale WPCP at separate regional 
facilities, including: 


14-mgd Palo Alto AWPF and 
10.5-mgd Sunnyvale AWPF 


Morgan Hill Options 


MHL: NPR 
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Portfolio 


‘1a:SJGWR_ Delivers 19,000-24,000 AFY to LGRP for GWR 


‘ib: SJ RWA. Delivers 19,800-24,000 AFY to the SBA terminal tank upstream of Penitencia WTP 
for RWA 


1c: SITWA, Milpitas Pipeline 
Delivers 24,000 AFY total for WA, including: up to 4 mga direct to Santa Clara and 
‘SanJosé north of Highway 101), and up to 20 mgd to Valley Water's retallers 
Serves purified waterto several tumouts as the water flows south through the existing 
Milpitas Pipeline before reaching Piedmont Valve Yad (Le. blending location near 
Penitencia WTP) and delivery via East Pipeline 


1d: SJTWA, new pipeline 


Delivers 24,000 AFY total for WA, including: up to 4 mgd directly to Santa Clara and 
San,osé (north of Highway 101), and up to 20 mgd to Valley Water’ retailers 

Serves Valley Water retailers through a dedicated purified water pipeline to Piedmont 
Valve Yard (.e., blending location near Penitencia WTP) for delivery ia Milpitas Pipeline 
‘and East Pipeline 


2a: PA (*SV) GWR Delivers 17,000-23,000 AFY to LGRP for GWR 


2b: SV (+PA) GWR Delivers 17,000-23,000 AFY to LGRP for GWR 


4:PA/SV GWR Delivers a combined 17,000-23,000 AFY to LGRP for GWR 


MH-1: NPR Delivers 2,900 AFY of NPR+ from SBWR to anew Morgan Hill recycled water system 


MH-2: GWR_ Delivers 1,900 AFY from a Morgan Hill 2.5-mgd satellite WWTP and 2.1-mgd AWPF to a 
recharge facility “in Morgan Hill for GWR 


MH-3: SWA. Delivers 1,900 AFY from a Morgan Hill 2.5-mgd satellite WWTP and 2.1-mgd AWPF to 
‘Anderson Reservoir for SWA 


umes San Pedra Po 


ROC Management Strategy 
(“Option used to estimate capital and O&M costs) 


Option 1* — ROCwith residual fina effluent and discharge ata new 
‘outfall downstream of existing effluent outfall discharge 
\weirthough an outfall diffuser 

Option 2 Discharge ata new shallow outfall at Coyote Creek 
through an outfall diffuser 

Option 1* Blend ROC with residual final effluent and discharge at 


existing outfall 


Option2 Discharge ata new shallow outfall in San Francisco Bay 
Discharge ata deep-water outfall north of 
Dumbarton Bridge 

Sole Discharge ROC ata new shallow-water outfall at 

Option Guadalupe Slough forennanced mixing 

Option 1* Blend ROCWwith residual final effluent and discharge at 
existing outfall 

Option2 Discharge ata new shallow outfall in San Francisco Bay 
Discharge ata deep-water outfall north of 
Dumbarton Bridge 

Sole Discharge ROC ata new shallow-water outfall at 

Option Guadalupe Slough forennanced mixing 

Not applicable 

Sole Lined evaporation pond in Gay 

Opt 


WA, 2026), 


Estimated Cost ($M)* Lovelized Unit Cost * ($/AF) 
30-year 10-year Life 
Capital AnualO&M | eevee oe 

$655 $21.4 | $2,600-$3,200  $2,100-$2,600 
$650 $245 | $2,700-$3,300 $2,300-$2,700 
$555 $24 $2,500 $2,100 
$605 $24 $2,600 $2,200 
$800 $22.5 | $3,000-$4,000  $2,400-$3,100 
$805 $21.6 | $3,000-$3.900  $2,400-$3,100 
$850 $23.0 | $3,200-84,300  $2,500-$3,300 
$70 $26 $2,200 $1,700 
$125 $69 $7,200 $6,100 
$145 $72 $8,000 $6,600 
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6.5 Evaluation and Risk 


The Project Team created two tools to compare portfolios: an evaluation tool and a risk tool. The evaluation 
tool compares portfolios relative to one another based on prioritization criteria identified by Valley Water 
and its Partner Agencies. The risk tool supports assessment of each portfolio separate from the overall 
evaluation focusing on aspects that may disrupt, delay, or halt projects and considering the likelihood and 
consequence of risks. The tool returns a calculated composite risk score for each portfolio. Appendix A-7 
(Evaluation and Risk Tools) provides detailed descriptions of the approaches for developing and using the 
tools to compare portfolios, and brief summaries follow in this section. 


6.5.1 Evaluation Tool 


In October 2018, Valley Water and its Partner Agencies reached collective agreement on five evaluation 
criteria representing program goals. A collective 19 sub-criteria further define the 5 criteria and help 
differentiate portfolios in scoring (Table 6-14). Several program goals important to Valley Water and its 
Partner Agencies are not reflected in the criteria or sub-criteria because the evaluation tool focuses aspects 
that distinguish portfolios from one another. An example of a project goal not reflected in the criteria (i.e., 
does not set apart portfolios) is that all portfolios protect groundwater and surface water quality, as required 
by Valley Water. 


As conditions change and new information becomes available, portfolios will perform differently with respect 
to the criteria and sub-criteria, and results of the evaluation tool will change. 


ito the CoRe Evalu: 


Sub-Criteria 


Criteria (used to further define and score criteria) 


Economics Estimated life-cycle costs: 30-year 


Projected 2040 PR annual purified water production 
Purified water delivery point utilization 
Local reuse benefit - retains reuse supply in same sewer service area 


Countywide (regional) 
supply reliability 


Minimizing carbon footprint (evaluated using energy use as a surrogate for carbon emissions) 
Environmental and social justice 
Equity in supply benefits (with respect to water rights) 


Environmental 
impacts/ benefits and 
sustainability 


Partnerships/collaboration 
Public health regulatory considerations 
Environmental compliance regulatory considerations 


Ease of implementation 


ans feed * Design readiness 
* Anticipated permit requirements 
* Public acceptance/support 
* Need for pilot study (treatment technology proven at full scale) 
* Pipeline construction 
Engineering feasibility * Land acquisition / ownership 


Site preparation requirements 
Ease of operation 
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To demonstrate functionality, the Project Team used a variety of weighting scenarios in the evaluation tool to 
change the relative importance of criteria and sub-criteria in scoring the North County portfolios and South 
County options. Appendix A-7 includes scenario outcomes. For all four weighting scenarios explored by the 
Project Team, Portfolio 1a (SJ GWR) outperforms other North County portfolios. For South County options, 
MH-1 (NPR+) outperforms Morgan Hill NPR from SCRWA, and MH-2 (GWR) outperforms MH-3 (SWA). 


6.5.2 Risk Tool 


The Project Team identified risks in seven categories with input from reuse subject matter experts, water 
industry guidance (such as Water Research Foundation’s Reference Manual 4715; Water Research 
Foundation, 2019), Valley Water staff, and Partner Agencies. The Project Team qualitatively analyzed risks of 
each portfolio/option considering likelihood and consequence(s) of a particular risk occurring and mitigation 
strategies that could eliminate the risk or reduce its impact. 


Example results from the risk assessment tool for North County portfolios and South County options are 
presented in Figure 6-14 and Appendix A-7. In this example, Portfolios 1a (SJ GWR) and 2a (PA [+SV] GWR) 
return the lowest composite risk scores based on the Project Team’s input for each of seven risk categories. 


MH-2: GWR or MI 
1d: SJ 
1c: SJ TWA (| 


Very high impact 


1b: SJRWA « 
. 
4: PA/SV GWR 


. 
2b: SV (+PA) GWR 


Consequence 


3 
8 
& 
= 
3 
a 


Risk unlikely to occur Risk very likely to occur 
Likelihood ‘j 


Figure 6-14. Example of risk assessment tool results to compare CoRe portfolios and options 


Note: Risk of Portfolios 1¢ (SJ TWA, Milpitas Pipeline) and 1d (SJ TWA, new pipeline) 
may drop following the state's adoption of DPR regulations, anticipated as soon as 2023. 
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6.5.3 ROC Management Strategies Evaluation 


Under a separate but related project, Valley Water and its ROC Management Strategies project consultant 
(GHD) evaluated various options for managing the ROC waste stream considering anticipated compliance 
with the SF Bay Basin Plan, NPDES permits, and WDR. The results of the ROC strategies evaluation are 
documented in detail in the Evaluation of ROC Management Options Final Report (Valley Water, 2020a), 
attached as Appendix G. To distill the evaluation results, Table 6-15 summarizes benefits and challenges of 
the individual strategies GHD evaluated and includes recommended next steps for Valley Water to consider 
during future phases of project selection and implementation. 
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Table 6-15. Overview of ROC Management Strategies Evaluation Prepared by GHD (Valley Water, 2020a) 


ROC Management Strategy | Applicable AWPF Locations Benefits Challenges Recommended Next Steps 

1. Existing Outfall ‘San osé Portfolios: ‘Anticipated compliance with applicable discharge Involves securing a new permit that requires coordination between Valley Water and San José + Further discuss regulatory approach with Regional 
- Existing Out 4a, S)GWR requirements, based on GHD's analysis Requires interagency agreements to commingle discharge flows Board and other agencies with jurisdiction 

Use existing outfall and rely on 1b: SJ RWA Anticipated to meet target AWPF production capacity, + Obtain inter-agency agreements to define roles and 


blending with current discharge 


‘1c: TWA, Milpitas Pipeline 
1d: SJTWA, new pipeline 


based on GHD's analysis, 
Likely feasible to permit by 2028 due to avoidance of 
developing a new outfall 


responsibilities for permit compliance 


alo Alto Portfolios: 
2a: PA (+SV) GWR 
4; PA/SVGWR 

‘Sunnyvale Portfolios: 
2b: SV (#PA) GWR 
4; PA/SVGWR 


Anticipated compliance with applicable discharge 
requirements, based on GHD's analysis, so long as 
AWPF production rte is lowered to ensure sufficient 
blending 

kel feasible to permitby 2028 due to avoidance of 
developing anew outfall 


Uncertainty regarding te willingness ofthe Regional Board to consider alternative compliance 
assessments such as mass-loading based objectives 

Limited recycied water capacity due to minimum discharge needed for dilution; capacity ranges depending 
on assumptions, shown below as a percent of target capacity 

+ Palo Alto AWPF: Portfolio a (PA[+SV] GWR): 46-82% and Portfolio 4(PA/SV GWR): 27-68% 

+ Sunnyvale AWPF: Portfolio 2b (SV [+PA] GWR):3-51% and Portfolio 4 (PA/SV GWR): 52-88% 

Involves securing a new permit that requires coordination between Valley Water and Palo Alto and/or 
Sunnyvale 

Requires inter-agency agreements to commingle discharge flows 


+ Further discuss regulatory approach with Regional 
Board and other agencies with jurisdiction and 
determine whether altemative limits such as mass- 
based requirements could be applied 

Obtain inter-agency agreements to define roles and 
responsibilities for permit compliance 


2. New Outfall 


Blend ata new outfall nearan 
existing outfall 


‘San José Portfolios: 
1a, SI GWR 
1b: SJ RWA 
‘1c: TWA, Milpitas Pipeline 
1d: $JTWA, new pipeline 


‘Anticipated compliance with applicable discharge 
requirements, based on GHD’s assumptions 
Anticipated to meet target AWPF production capacity, 
based on GHD's analysis, 


Dilution with San José discharge in the environment (rather than porto discharge) may limit ability to 
receive dilution credit 

Uncertainty in feasibility of implementing by 2028, given a new outfals subject to environmental 
regulatory requirements (endangered species present) 

Involves securing a new permit that requires coordination between Valley Water and San José 


* Further discuss regulatory approach with Regional 
Board and other agencies with jurisdiction 

Evaluate schedule requirements for implementing a 
new outfall 

Obtain inter-agency agreements to define roles and 
responsibilities for permit compliance 


3. New Outfall with 
Enhanced Mixing 


Discharge ata new enhanced 
‘mixing outfall 


San José Portfolios: 
1a, S1GWR 
1b: SJ RWA 
‘1c: TWA, Milpitas Pipeline 
1d: SJTWA, new pipeline 
Palo Alto Portfolios: 
2a: PA (+SV) GWR 
”A/SV GWR) 
‘Sunnyvale Portfolios: 


2b: SV (+PA) GWR 
4; PA/SVGWR 


Offers potential for more dilution credit compared to 
using the existing outfall ora new shallow outfall 
Anticipated to meet target AWPF production capacity, 
based on GHD's analysis, 

May not requite coordination with the Project Partner 
to obtain an NPDES permit, 


Uncertainty in feasibility of implementing by 2028, given a new outfall is subject to environmental 
regulatory requirements (endangered species present) 

Unconfirmed (and not guaranteed) amount of dilution achieved by a new outfall 

Permitting uncertainty, considering development of an outfall extension at Palo Alto was not permitted in 
the 1980s 


Continue to assess potential dilution credit that could 
be achieved depending on outfall design 

* Further discuss regulatory approach with Regional 
Board and other agencies with jurisdiction 

Evaluate schedule requirements for implementing a 
new outfall 


4. Deep Water 
Discharge Outfall 


Discharge at an existing deep-water 
‘uttall (Silicon Valley Clean Water) 


Palo Alto Portfolios: 


2a: PA (+SV) GWR 
A/V GWR) 


Offers potential for mare dilution credit compared to 
using an existing outfall 

Based on GHD's analysis, meets target AWPF 
production capacity 


Unknown capacity of the outfall requires verification 
Involves securing a new permit that requires coordination between Valley Water, Silicon Valley Clean Water, 
and Palo Alto 


+ Verify capacity and dilution ofthe existing deep-water 
outfall 

+ Evaluate schedule requirements for connectingto the 
existing outfall 

+ Obtain inter-agency agreements to define roles and 
responsibilities for permit eompiance 


5. Evaporation Pond 


Discharge into a lined evaporation 
pond (in Gilroy) 


Morgan Hill Options: 


Provides a potential option for disposing ROC 
produced in Morgan Hil far from SF Bay) 

Other site-specific benefits may arise after identifying 
a feasible location 


Requires Valley Water to acquire a significant amountof and 
Other site-specific challenges may arise after identifying asultable location 


+ Identity a suitable location forthe evaporation ponds 

* Further discuss regulatory approach with Regional 
Board and other agencies with jurisdiction 

+ Evaluate schedule requirements for connecting to the 
existing outfall 
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Section 7: 
Potential Future Opportunities and 
Alternative Elements 


Through the CoRe Plan’s development, Valley Water and its Partner Agencies 
considered a wide range of reuse scenarios, including reuse projects identified in 
the North County portfolios and South County options described in Section 6. In 
addition, Valley Water and its Partner Agencies also considered opportunities that 
may be further explored in the future and alternative elements that could replace 
aspects of the portfolios/options. 


7.1 NPR/NPR+ Expansion (featured in all portfolios) 


Several Partner Agencies are evaluating potential projects to expand existing recycled water systems. 
Figure 7-1 shows locations of NPR and NPR+ expansion projects as identified in Partner Agencies’ existing 
recycled water master plans’. Projects identified in the figure do not necessarily reflect full potential buildout 
conditions for each Partner Agency. 


As described in more detail in Section 2.3 of Appendix A-1, the Project Team compiled and summarized 
market potential for future NPR/NPR+ expansion on a Countywide basis and related capital costs as 
previously studied by Partner Agencies and documented in their respective recycled water master plans. 
Compared to NPR/NPR+ demands summarized in 2015 UWMPs, recycled water projections in existing 
recycled water master plans are significantly higher. Key factors contributing to this discrepancy are that 
projects identified in recycled water master plans are: (a) not necessarily confirmed to be feasible or 
cost-effective, and (b) not consistently reflective of full costs, such as retrofits and treatment to improve 
NPR quality. 

Depending on site- and case-specific circumstances, use of recycled water for NPR can be a logical, 
cost-effective water management strategy. Many variables play a role in that determination, including 
the need for supplemental water supply of a certain quality, within an established timeframe, and during 
specific conditions. 


7 Sunnyvale is not currently funding expansion of its recycled water system. Potential NPR/NPR+ expansion projects 
listed in this report are based on the City of Sunnyvale’s 2013 Feasibility Study for Recycled Water Expansion. 
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Figure 7-1. Potential future recycled water distribution system expansions throughout Santa Clara County and water retailer service areas, 


Note: Recycled water Infrastructure improvements reflect NPR retailers recycled water master plans and are currently undefined for Cy of Santa Clara and San José Municipal Water service areas. 
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7.2 Interties between Recycled Water Systems 
Physically interconnecting recycled water systems serves several potential functions, including: 


Reliability: If an outage occurs in one system, available capacity from an adjoining system could be used. 
Supply from an adjoining system could also support pipeline maintenance activities, such as shutdowns of 
transmission mains. 


Peak demand supply mitigation: Peak day and peak hour demands are a challenge in some systems, and 
available supply from an adjoining system could be leveraged to meet demands. 


Freeing up effluent for PR: By meeting NPR demands of adjacent systems, the amount of supply offset 
could provide more flow for PR or ROC dilution. For example, if Sunnyvale’s NPR demand were met by SBWR, 
Sunnyvale could provide more supply for PR or ROC dilution. Vice versa, if SBWR’s NPR+ expansion was met 
using effluent from Sunnyvale, SBWR would be able to confidently meet NPR+ demands even during dry 
years, allowing for supply for PR. 


In addition to pipelines, interties may require pump stations, pressure-reducing valves, metering, or other 

facilities depending on intended function and planned operations. Further, interties between some recycled 

water distribution systems may require treatment improvements (i.e., an AWPF for NPR+) to avoid negatively 

impacting an adjoining system's water quality. Over the past decade, Valley Water and Partner Agencies 

studied pipeline alignments for several intertie opportunities in North County, including the following. 

¢ Sunnyvale-SBWR interties. Three intertie options were considered to connect Sunnyvale and SBWR, 
including: one effluent intertie to convey secondary effluent from Sunnyvale WPCP to the SJ/SC RWF or 
SVAWPC, and two recycled water intertie alignments (one northern and one southern connector). 

* Sunnyvale-Palo Alto/Mountain View intertie. An intertie could connect an existing 16-inch pipeline on 
Enterprise Way in Sunnyvale to a new 16-inch recycled water pipeline located in Moffett Field. 

Table 7-1 briefly describes these interties and shows estimated capital costs, as identified in various past 

studies. For the two Sunnyvale-SBWR recycled water intertie alignments, capital cost estimates vary based 

on conditions and assumptions used in past studies. Figure 7-2 identifies alignments considered. A more 

detailed discussion of cost and design assumptions is included in Section 2.3 of Appendix A-1. 


Table 7-1. Summary of Potential Recycled Water System Interties 


4 Length/ Capital 
Intertie Description Diameter Cost ($M) 
Sunnyvale - SBWR interties 
30” pipeline to convey up to 10 mgd of secondary effluent from the Sunnyvale 
7 Evfluent WPCP to the SJ/SC RWF or SVAWPC. Involves tunneling through Bay soils and high se000 $86 
intertie at 30) 
groundwater areas. 
2. Recycled 24” or 30” pipeline connecting an existing 30” SBWR pipeline (at Lafayette 16,000 LF $15 
waterintertie, | Drive and Tasman Road) to an existing 24” Sunnyvale pipeline (at Sunnyvale East at 24” 
northern Channel and Persian Drive). Hydraulically modeled for peak recycled water demand) 15,000 LF F 
connector of 2.7 mgd from SBWR to Sunnyvale. at30” $24°- $51 
12,000 LF 
3 Recycled ; 16” or 30” pipeline connecting an existing 16” SBWR pipeline (at Homestead Road t 16” $7 
water intertie, ‘ san heme . a 
southern and Las Palmas Drive) to existing Wolfe Road pipeline. Hydraulically modeled for = 
peak recycled water demand of 2.7 mgd from SBWR to Sunnyvale 12,000 LF N/A 
connector at30” 
Sunnyvale-Palo Alto/ Mountain View intertie 
16” pipeline connecting to two other 16” pipelines: one existing (on Enterprise Way 
- Recycled ; in Sunnyvale) and one new (located in Moffett Field, part of a potential Mountain 18,6015: $16" 
water intertie i i at 16 
View NPR system expansion) 


For more detail, refer to Appendix A-1, Section 2.3 and Appendix A-6 (cost tables). 
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Figure 7-2. Potential interes between recycled water systems 
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7.3 Potential Future Reuse Opportunities, Design Variations, and 


Alternative Elements 


Valley Water and its Partner Agencies may consider adapting the portfolios and options summarized 

in Section 6 to further increase benefits, such as operational flexibility. Some potential future reuse 
opportunities are summarized below, along with alternative project elements that are not incorporated into 
baseline components of any portfolio but may be considered through either a substitution (e.g., an alternate 
pipeline alignment) or “add-on” (e.g., new interties between NPR+ systems). 


Resized design capacity of AWPFs and/or 
phased implementation 


Several conditions may warrant revisiting and 
revising the design capacity of AWPFs considered 
to date to “right-size” projects. For example, Valley 
Water may consider impacts of source water 
availability—that is, long-term agreements with 
Partner Agencies guaranteeing a minimum flow to 
support potable reuse—along with any potential 
refinements to supply planning that change 

Valley Water's defined target for potable reuse 
(currently 24,000 AFY) or effluent flow needed 

for ROC management strategies that involve 
blended discharge. 


Phased implementation would allow for 
incrementally increasing the capacity of an AWPF 
through strategies like modular construction. 
However, it is critical to consider the anticipated 
buildout details from the outset, such that design of 
conveyance capacity and intended reuse type(s) to 
be delivered support the envisioned buildout. 


Optimized/resized design of 
conveyance capacity 


The Project Team developed preliminary design of 
conveyance infrastructure using pipeline diameters 
consistent with those considered under the Final 
Expedited Purified Water Program Plan (Valley 
Water, 2018). However, Valley Water purposefully 
sized the 48-inch diameter pipelines in the 
Expedited Purified Water Program Plan to be larger 
than needed, such that the system would allow for 
increased flow if Valley Water secured additional 
source water. Based on a high-level estimate, 
reducing the Portfolio 1a (SJ GWR) 48-inch pipeline 
of about 18.1 miles from San José to LGRP to 
42-inch or 36-inch diameter would reduce capital 
costs by an amount on the order of $45M (15%) and 
$90M (30%), respectively. Design refinement would 
be needed to confirm the costs savings, as O&M 
implications have not been assessed. 
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Pipeline extension from LGRP to Rinconada 
WTP for RWA 


To increase operational flexibility of portfolios 
involving GWR at LGRP, a pipeline extension and 
pump station would allow the opportunity to send 
purified water to Rinconada WTP for RWA. This 

RWA variation would improve potable reuse supply 
yield at times when the groundwater basin reaches 
capacity and recharge is not possible. Before this 
pipeline scenario is implemented, AWPFs configured 
for GWR would require treatment upgrades to 

align with anticipated regulatory requirements for 
RWA. Operational analysis is needed to determine 
how purified water would be blended with existing 
sources of raw water and how resulting water quality 
would change. 


Operational flexibility for DPR portfolios 
(San José AWPF to Penitencia WTP) via 
Central Pipeline 


Portfolios 1b (SJ RWA), 1c (SJ TWA, Milpitas 
Pipeline), and 1d (SJ TWA, new pipeline) consider 
DPR from a San José AWPF, and each features a 
delivery point proximate to Penitencia WTP, thus 
allowing an access point to the Central Pipeline—an 
existing raw water conveyance system originating 
from the SBA Terminal Tank at the Penitencia WTP 
leading to LGRP and Rinconada WTP—and providing 
increased operational flexibility. This scenario could 
allow Valley Water to send purified water from a 

San José AWPF and route around Penitencia WTP 
to flow to LGRP for GWR in the interim timeframe, 
and once DDW has finalized DPR regulations, RWA 
via Penitencia or TWA may be possible. Operational 
analysis is needed to determine whether and/or 
how Rinconada WTP would blend purified water with 
existing sources of raw water. 
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Alternate alignments from Palo Alto to LGRP 


Portfolios 2a (PA [+SV] GWR) and 4 (PA/SV GWR) 
include conveyance of purified water from an 
AWPF in Palo Alto south to LGRP. Four possible 
route variations were considered, though one 
default alignment was selected for the purpose of 
determining costs and relative pipe lengths across 
portfolios. By default, Portfolios 2a (PA [+SV] GWR) 
and 4 (PA/SV GWR) both use an eastern route that 
bypasses Sunnyvale. Alternate routes, shown as 
dashed lines on the Portfolios 2a (PA [+SV] GWR) 
and 4 (PA/SV GWR) figures in Appendix A-1, include 
a western route that bypasses Sunnyvale, and two 
routes (eastern and western) that travel through 
Sunnyvale. Routes that bypass Sunnyvale are 
substantially shorter and therefore save pipeline 
and pumping costs; whereas routes that travel 
through Sunnyvale allow PR flow to be diverted to 
the Sunnyvale WPCP for blending with recycled 
water to produce NPR+. 


Alternate alignment from Sunnyvale to LGRP 


By default, Portfolio 2b (SV [+PA] GWR) includes the 
eastern alignment to convey purified water from 

a Sunnyvale AWPF to LGRP, though there is also 

a western alignment option shown as a dashed 

line on the Portfolio 2b (SV [+PA] GWR) figure in 
Appendix A-1. 


West County TWA 


Portfolios 1c (SJ TWA [Milpitas Pipeline]) and 1d (SJ 
TWA [new pipeline]) explore using SJ/SC RWF source 
water for TWA because that allows for a case study 
that presents the full range of potable reuse options 
for comparison against one another. However, other 
TWA opportunities exist throughout the County. 


One potential future TWA opportunity, West County 
TWA, builds on a concept Valley Water is already 
considering and relies on a Palo Alto AWPF. This 
option involves extending Valley Water's existing 
treated water pipeline, the West Pipeline, from its 
current end point near Foothill Expressway in Los 
Altos to a location near Page Mill Road in Palo Alto. 
The West County TWA scenario would deliver up 

to 24,000 AFY of purified water from a Palo Alto 
regional AWPF to the extended West Pipeline for 
purified water delivery throughout the County. Like 
Portfolio 2a (PA [+SV] GWR), effluent would be 
conveyed from the Palo Alto RWQCP and Sunnyvale 
WPCP to a 24-mgd AWPF that would be constructed 
at the former Los Altos Treatment Plant site. Though 
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this scenario was not carried forward to portfolios 
reflected in this CoRe Plan, preliminary design 
details are included in Appendix A-1 and Appendix 
A-8®, and related costs are shown in Appendix A-6. 


South County TWA 


Two potential South County TWA options have been 
discussed with staff from Morgan Hill and Gilroy. 
One option involves a satellite WWTP and AWPF in 
Morgan Hill before adding the purified product water 
to the Morgan Hill drinking water distribution system. 
This option would likely have a high life-cycle unit 
cost given the high level of treatment, lack of ROC 
management options, and limited yield. A second 
TWA option would use water treated at a new AWPF 
adjacent to SCRWA in Gilroy and deliver purified 
water to the Gilroy drinking water distribution 
system. This option would likely have similar 
limitations as the first South County TWA option and 
limit supply available for NPR use in Gilroy. 


AWPF for NPR+ in Sunnyvale 


Sunnyvale does not have a need for NPR¢+ in its 
service area but would need to provide water 
quality consistent with SBWR or PA/MV NPR+ if 
interconnecting recycled water systems. Portfolios 
2b (SV [+PA] GWR) and 4 (PA/SV GWR) consider 

an AWPF located in Sunnyvale that assumes an 
additional 0.5 mgd of design capacity to produce 
purified water for blending with recycled water for 
NPR+ in Sunnyvale. Portfolio 2a (PA [+SV] GWR) 
includes a 2,000-foot, 12-inch pipeline that carries 
0.5 mgd of purified water from the 48-inch Palo Alto 
AWPF to the LGRP pipeline south to the Sunnyvale’s 
San Lucar NPR storage tank. Purified water added 
to San Lucar would produce NPR+ for distribution 
throughout Sunnyvale’s RWS. 


Additional AWPF in San José for NPR+ 


Referred to as an “SVAWPC expansion” in 

some past studies, an additional AWPF may be 
considered in San José to increase purified water 
production to meet increasing demands for NPR+ 
while maintaining a TDS level of 500-550 mg/L 
year-round. 


® Appendix A-8 refers to this concept as Portfolio 7a: PA 
(+SV) TWA. 
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Section 8: 
Implementation Planning 


Given the wide range of reuse scenarios considered in this CoRe Plan, 
implementation planning needs to incorporate flexibility and support future 
decision-making. 


8.1 Regulatory Compliance Considerations 


Assessing reuse opportunities in terms of regulatory compliance helps identify issues that may impact 
implementation feasibility or future permitting. While this section summarizes the strategy for regulatory 
compliance, Appendix B-1 (Regulatory Compliance Strategy TM) addresses the topic in substantially 
more detail. 


The regulatory analysis identifies the following: 


1 Key regulatory considerations applicable to reuse opportunities that may impact public 
health or environmental compliance 


2 Differences between reuse opportunities in terms of potential regulatory and 
permitting challenges 


3 Future actions that are required or may assist with regulatory and permitting efforts 


Opportunities featured and evaluated in the CoRe Plan include potable reuse portfolios in North County that 
consider GWR, RWA, and TWA and non-potable and potable reuse options in South County that consider 
NPR+, GWR, and SWA. Figure 8-1 summarizes relevant regulations, permits, and required documentation for 
each reuse type evaluated in the CoRe Plan. 
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Figure 8-1. Summary of relevant regulations, permits, and required documentation fornon-potable and potable reuse 


Prepared by Brown and Caldwell 


‘SF Bay Basin Plan 


Califomia Toxics Rule 
(human health and organism criteria) 


Antidegradation Policy 
Chlorine residual requirements 


WDR, WRR, and NPDES Permit 


Final Countywide Water Reuse Masta Plan (CoRe Pan} | 74 


Section 8: Implementation Planning 


8.1.1 Regulatory Compliance Evaluation 


A rubric was developed for each potable reuse type to assess the relative difficulty or ease of complying with 
associated regulations and permitting requirements. 


Existing regulations for GWR and SWA informed a set of six criteria for evaluating potable reuse opportunities. 


* Pathogen removal * Source control * Retention and response time 


* Chemical removal * Monitoring and controls * Technical, managerial, and financial 
(TMF) capacity 


The same six criteria applied to evaluations of RWA and TWA portfolios, though ranking DPR opportunities 
required assumptions since DDW has not yet developed applicable regulations. For comparison, Table 
8-1 shows the rankings as unfilled circles (less complex) to filled circles (more complex) in terms of 
regulatory compliance. 


Table 8-1. Regulatory Complexity related to Public Health Consider: the Potable Reuse Portfolios 
Reuse type GWR SWA RWA TWA 
1a: SJ) GWR 
2a: PA (+SV) GWR 1c:SJTWA, | 1d:SJTWA, 
Portfolio / Option 2b: SV(+PA)GWR = _MH-3: SWA 1b: SJ RWA Milpitas new 
4: PA/SV GWR Pipeline pipeline 
MH-2: GWR 
Pathogen removal o) oO @) oO 
Chemical removal e) e) [e) ) 
Source control oO e) ) i) 
Monitoring and control @) oO -) e —) 
Retention and response time (@) e) -) oe 
TMF capacity ° ° e e 


O iow complexity © medium complexity @ high complexity 


The results span from straightforward compliance for GWR portfolios to increasingly complex for RWA and 
TWA. Increasing the level of certainty around criteria such as specific regulatory considerations and multi- 
agency coordination could reduce complexity of some portfolios. Future actions that may increase regulators’ 
comfort with these issues could involve demonstrating public health protectiveness of a candidate treatment 
train or proper functioning of an enhanced monitoring and control system. 

The portfolios must also demonstrate compliance with environmental discharge considerations by presenting 
a plan to address ROC waste streams and—in all but the DPR portfolios—purified water releases to the 
environment. Table 8-2 summarizes the portfolios’ rankings in terms of environmental considerations and 
associated regulatory compliance. 
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Table 8-2. Regulatory Complexity related to Discharge of Pu Water to the Environment in the Potable Reuse Portfolios 


Reuse type GWR SWA RWA/TWA 
1a: SJ GWR 
2a: PA (+SV) GWR 1b: SJ RWA 
Portfolio / Option 2b: SV (+PA) GWR MH-3: SWA 1c: SJ TWA, Milpitas pipeline 
4: PA/SV GWR 1d: SJ TWA, new pipeline 
MH-2: GWR 
SF Basin Plan @) @) N/A 
California Toxics Rule o) i) N/A 
SNMP (e) N/A N/A 
Anti-degradation o) e) N/A 
Chlorine residual e) oO N/A 


O tow complexity © medium complexity @ high complexity 
N/A indicates options that do not involve discharges to the environment 
8.1.2 Recommended Next Steps for Regulatory Compliance 


Several factors can influence the initial snapshot of these rankings, such as: (a) regulators’ engagement and 
feedback on the portfolios, (b) greater clarity regarding future regulatory requirements for DPR, and 

(c) additional efforts by Valley Water and its partners to address or resolve the issues ranked as medium or 
high complexity. 


Strategies to overcome some of these issues and _ With greater clarity on the potable reuse project(s) 


uncertainties include the following. and/or portfolio moving into future phases, 
* Continued partner engagement on additional reuse-specific studies may be needed. 
interagency agreements Valley Water should coordinate with staff from DDW 


and the SF Bay Regional Board and consult the IAP 

to confirm the need for such studies, which could 

include the following. 

* Tracer studies to confirm aquifer retention time 
(GWR) or to validate hydrodynamic models (SWA) 
Hydrodynamic studies to confirm mixing and 
dilution requirements in SWA reservoirs 

* Studies to evaluate anticipated blending ratios in 
the SWA, RWA, and TWA portfolios 

¢ Studies related to ROC discharge and AWPF 
product water release to confirm anticipated 
regulatory compliance 


* Demonstration testing of potable reuse 
treatment systems 


* Evaluation of enhanced monitoring and 
control systems 


* Pathogen monitoring campaigns to support 
higher WWTP log reduction value (LRV) credits 


* Evaluation of WTP performance and crediting in 
RWA scenarios 


« Further coordination with the SF Bay Regional 
Board to confirm the feasibility and permitting 
requirements of ROC management strategies 
and AWPF product water releases for 
all portfolios 

The complete process of implementing potable reuse will involve various steps over multiple years. 
The process starts with the development and testing of a potable reuse concept before moving 
forward with design, permitting, construction, and start-up of the system. Two recently permitted 
projects that were pursued on expedited timelines—Monterey One Water's GWR project and the 
City of San Diego’s SWA project—required more than 10 years for completion. 
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8.2 Rate Impacts 


As the groundwater management agency and 
primary wholesale water supplier for Santa Clara 
County, Valley Water is responsible for actively 
managing and replenishing groundwater basins and 
operating and maintaining a large, complex water 
system that includes three pump stations, three 
conventional WTPs, one AWPF, 10 surface water 
reservoirs with about 170,000 AF total storage, 
nearly 150 miles of pipe (ranging from 12-inch to 
60-inch diameter), and nearly 400 acres of recharge 
facilities. Groundwater production charges and 
treated water charges paid by retail water suppliers 
support the costs of operating and maintaining the 
system, repairing/replacing aging infrastructure, and 
providing other services required to maintain clean, 
safe, reliable groundwater supplies. 


The cost of implementing reuse opportunities 
identified in this plan would be met by ratepayers 
within the relevant groundwater benefit zones. Using 
preliminary cost estimates documented in previous 
drafts of this plan, Valley Water staff estimated the 
anticipated incremental percent increase to the 
municipal and industrial groundwater production 
charges for each portfolio and option for a 
planning period of fiscal years (FY) 2022 to 2030. 
Incremental rate increases would be in addition to 
anticipated rate increases unassociated with this 
plan’s portfolios and options. 


Valley Water staff estimated that implementation 
of a North County portfolio would result in an 
incremental increase to the Groundwater Benefit 
Zone W-2 groundwater production charge ranging 
from 1.6% to 1.9% per year, depending on the 
portfolio. Rate impacts may be lower with receipt 
of external funding such as grant awards or low 
interest loans. 


In South County, the implementation of a Morgan 
Hill option was estimated to incrementally increase 
the Groundwater Benefit Zone W-5 groundwater 
production charge by a range of 2.2% (MH-1 [NPR+]) 
to 4% (MH-3 [SWA]) per year. Based on recently 
updated cost estimates, rate impacts for MH-2 
(GWR) and MH-3 (SWA) are likely to be higher than 
this estimated increase. Note that Groundwater 
Benefit Zones W-7 and W-8 in South County do not 
benefit from the provision of recycled water. 
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While the planning level potable reuse cost 
estimates exceed those of existing supplies, 
Valley Water's current (FY 2020-21) groundwater 
production charge of $1,374/AF for North County 
municipal and industrial users is anticipated to 
surpass $3,000/AF by FY 2029-30 to maintain 
with necessary investments in water supply 
infrastructure and increasing operations and 
maintenance costs. Santa Clara County is rapidly 
approaching a tipping point where purified water is 
cost competitive with other supplies. 


8.3 Public Outreach 
and Engagement 


Public awareness, understanding, and support 
are integral to the success of any potable reuse 
program and often present a greater challenge to 
implementation compared to technical feasibility. 
Even when technology does not stop potable 
reuse projects from proceeding, politics and 
public perception have been common roadblocks. 
These challenges are not insurmountable; though, 
successful public outreach requires careful 
planning, cohesion among partners, commitment 
to consistent and transparent communication, and 
follow-through. 


While not yet fully mainstream, potable reuse is 

a proven approach and yields a reliable, drought- 
resistant, safe, high-quality drinking water supply. 
Particularly in the last decade, water suppliers, 
industry professional associations, and research 
organizations have invested in robust potable reuse 
research portfolios to confirm protection of public 
health and inform regulations. For example, projects 
demonstrating the effectiveness of treatment 
processes and failproof strategies have helped 
assure public health is maintained. In addition to 
verifying technical feasibility of DPR, a substantial 
part of the research effort relates to public 
communications, outreach, and acceptance. In fact, 
in 2014 Valley Water participated as a utility partner 
in one such project. The Water Environment & 
Reuse Foundation’s Research Project 13-02, Model 
Communication Plans for Increasing Awareness 
and Fostering Acceptance of Direct Potable Reuse 
involved opinion research including meetings with 
two local focus groups and a phone survey of 600 
randomly selected voters in the County. 


Final Countywide Water Reuse Master Plan (CoRe Plan) | 77 


Learning lessons from successful water 
reuse projects. 


To reiterate a critical point: technology is rarely 
responsible for stopping a potable reuse project. If 
a project does not move forward once the design, 
siting, and funding elements are in place, public and 
political opposition is often the barrier. Successful 
projects have comprehensive, consistent, and 
sustained public outreach programs. Valley Water 
intends to build on the momentum of implementing 
such a program over the last decade and seek 
additional ways to reach stakeholders and diverse 
audiences. Expanding this program Countywide can 
only benefit Valley Water and its Project Partners. 


Valley Water and its Project Partners 
can learn and benefit from those 
that have successfully forged a path 
for securing public support—and 
even enthusiastic public support— 
by understanding and implementing 
best practices and remaining 
mindful of pitfalls to avoid. 


Developing a public outreach action plan 

in collaboration with Partner Agencies and 
their respective locally elected officials and 
policymakers. 


Alignment on a public outreach and engagement 
strategy is needed at many levels, particularly 
between Valley Water and its Partner Agencies. 

An important early step is committing to executing 
an ongoing action plan for public outreach that 
includes collaboration among the project partners 
and their respective locally elected officials and 
policymakers. Ideally, this will include those officials 
and policymakers fully exercising their leadership 
voices as reuse champions. 


To set the direction for future community and 
ratepayer engagement related to implementing 

a potable reuse program in Santa Clara County, 
Valley Water and the Project Team surveyed 
Partner Agencies through an online poll and 
compiled their input on preferred public outreach 
approaches, related opportunities, and key 
concerns/challenges. Following the online survey, 
Valley Water and the Project Team hosted a virtual 
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workshop in June 2020 with Partner Agencies and 
water retailers throughout the County to further 
explore the approach for future public outreach and 
engagement related to potable reuse. 


Through surveying the partners and receiving real- 
time input, the Project Team identified some key 
themes and insights, summarized as follows. 


¢ Valley Water should lead a coordinated outreach 
program with local support for implementation. 
Partner Agencies and water retailers have 
strong interest in collaborating regionally to 
advance potable reuse and relying on Valley 
Water to lead and fund outreach in next steps for 
implementation. Most partners noted a lack of 
adequate internal resources to conduct effective 
outreach and a lack of confidence with their 
ability to advance a related outreach program 
on their own. Project partner involvement, such 
as conducting local educational and awareness 
activities and providing financial or staff support, 
could be fleshed out in a next phase Countywide 
outreach program. 

¢ The unique value of potable reuse needs to be 
articulated. As Project Agencies have emphasized, 
among the earliest steps is a need to articulate 
the strategic and unique value potable reuse 
opportunities hold for the County in terms of 
addressing vulnerability of the existing supply 
portfolio, buffering risk, and strengthening 
resilience and dry-year supply reliability. 

¢ Apilot project, such as public taste tests of purified 
water, may be helpful. Uncertainty about whether 
one project or multiple projects will proceed 
limits Partner Agencies’ ability to identify what 
may be needed to increase effective outreach 
or whether a pilot for public taste-testing is 
desirable. Most agencies thought that taste 
testing could be helpful if/when it is appropriate 
based on whether a project is moving forward 
and/or DDW approval has been secured. 

¢ Issues of greatest concern mirror those of other 
potable reuse programs. The Partner Agencies 
and water retailers identified several challenges 
and issues of greatest concern related to public 
outreach that closely resemble those from 
other potable reuse programs: (1) trust in water 
purification science and in the utility providing it, 
(2) quality of the water/what if something goes 
wrong, (3) project cost/water bill impact, and (4) 
real time testing and monitoring. 
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Looking ahead to a Countywide public outreach program. 


Valley Water should continue to apply the comprehensive 
approach described in its Final Draft Strategic Communication 
Plan for Recycled Water (2011) to inform next steps on 
outreach to advance reuse projects. 


In addition, Valley Water's recent public survey can help 
guide a more widespread countywide outreach program. 
There are issues still in play, such as ratepayers’ tolerance 
for a potential rate increase. Some key takeaways from 

Valley Water's 2020 research related to water reuse 

opinions and attitudes as conducted by EMC, a research firm 

that specializes in polling, focus groups, and public opinion 

research consulting: 

+ The phrase “using advanced purified water for drinking” 
received an overall positive reaction and appears to be 
an adequate description of potable reuse. This finding is, 
important: no additional explanation is needed for support 
of this concept by most of the population. 

+ Additional information about potable reuse benefits and 
safety further increases support. 

+ GWR has the most support (67%), but at least 63% 
‘support the concept of RWA (i.e., adding advanced purified 
water at a WTP) and 58% support the concept of TWA 
(.e,, introducing purified water directly into the potable 
distribution system). 

+ Themes that resonate include environmental benefits, 
safety of the water, and resilience to a disaster or other 
unknowns related to water supply, 


Yet, interestingly, awareness of water reuse is low. Over 50% 
of respondents had not heard of recycled water/water reuse. 
So, while “using advanced purified recycled water for drinking’ 
resonates as a good idea, most of the population seems to 
be unfamiliar with the use of recycled water, which may be an 
early flag indicating the need for increased public outreach 
efforts to proactively improve understanding ahead of project 
construction and associated rate increases. 


Given these findings, Valley Water 
and Partner Agencies should 
consider the following eight 
outreach objectives and potential 
future actions. 
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Outreach 
Objectives 
and 
Potential Future 
Actions 


Communicate key messages about reuse to 
external audiences and interested parties. 


Clearly explain why reuse isan important water management strategy with multiple 
benefits and how recycled and purified water is produced 

Raise awareness about recycled water uses among a broad range of Santa Clara 
County residents 


* Brand recycled water as “high quality, environmentally beneficial, and water-etficient” 


Use potable reuse terminology that resonates with the public, suchas “using 
advanced purified waterfor drinking” 

Ensure spokespeople are well-trained and informed. 

Translate and communicate in appropriate languages 

Provide timely information to community leaders so that information spreads through 
communities as they discuss recycled water with thelr constituencies 

Expand tours and events - virtually for now and in-person when safe 

Use social media to reach a variety of audiences 


Communicate key messages about reuse to 
Board members and staff. 


Update elected officials and staff regularly with written and oral communication 
Consider employees as an equally important audience as extemal audiences 
Practice presentations and test talking points with employees first, before 
extemal audiences 


Inform employees first, before external audiences, and address their questions or 
Issues with recycled water and/or potable reuse 


Communicate key messages about reuse to 
water retailers and cities throughout the County. 


‘Seek support of elected local and state representatives for expanding both 
‘non-potable and potable reuse 
Use social media platforms as appropriate to reach specific audiences 


Inform stakeholders about recycled and purified 
water, including the many possible uses. 


Demonstrate transparency by discussing pertinent aspects reuse such as water 
quality, regulatory oversight, fail-safe methods, and more 

Partner with local education providers at elementary, middle, and high school and 
beyond to inform next generations 

Partner with community groups to present information and enlist their support to 
distribute information about reuse through their communication channels (websites, 
newsletters and more) 

Provide open channels of communication for questions about recycled water and 
potablereuse 


Find out more online at 
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Ensure understanding and acceptance 
of the science and technology behind 
purified water and potable reuse. 
‘Seek assistance from public health and water quay professionals/ 
experts to communicate wit the publicabout water quality 
andsafety 
Provide successful examples of advanced reuse projects around the 
state, country, and world 
Focus onthe work and opinion of Independent Advisory Panels about 
water quality and safety of potable reuse 


Minimize confusion and opposition 
regarding use of purified water for 
potable reuse. 


Explain technical aspects of recycled water and potable reuse in 
layperson's terms using easy-to-understand language and visual aids 
forleave-behind materials, 

Reach broadly into all communities and ensure presentations reach 
underserved population groups and multicultural audiences 

Work with multicultural elected officials, leaders, and organizations 
‘as well as faith-based leaders and organizations to bulld 
understanding and support 


Create and maintain a pathway for all 
stakeholders to access information. 
Tellorinformation to groups and addres their specific interests and 
concerns 
Transat all informational materials as needed 


Conduct an annual tracking pol to gauge success in reaching key 
stakeholders and audiences 


Seek balanced media coverage 
throughout the region. 
Find an advocate for purified water within local news organizations 
Provide timely and accurate informatio to reporters 
Respond quichy to corec inaccurate articles o reports 


Y 


ATER NEWS 
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8.4 Partnerships and Governance 


Section 8: Implementation Planning 


Critical to advancing next steps, Valley Water and its partners need to coordinate closely to formalize 
institutional arrangements and reach agreement on governance structures. While the scope of this CoRe 
Plan does not address institutional partnership arrangements or governance, substantial coordination and 
thought leadership among the project partners has occurred around these topics over many years. 


For example, in November 2008, members of Valley Water's Board, San José’s City Council, and Santa 
Clara's Mayor held a Recycled Water Liaison Committee meeting to develop long-term agreement program 
element options. The group discussed four collaborative agreement models that represent how Valley Water 
could work together with SBWR to enable increased water reuse in the County. These models, which could 
still be used to shape new Partner Agency agreements today, include the following. 


Funding/Incentive Agreement 


Valley Water would provide a unit-based financial 
incentive (e.g., $100-$250/AF) to the Project 
Partner(s). This option is likely to yield benefits to 
both Valley Water and the Project Partner(s), such 
as avoided cost of new water supply acquisition, 
reduced risk and cost of a water supply shortage, 
and joint funding opportunities for relevant new 
capital projects. The parties would need to agree 
on cost-sharing and responsibilities related to joint 
facilities on an individual basis. 


Customer Contract for Purchase 


Valley Water and the Project Partner(s) would 
negotiate and execute an agreement for the 
purchase of recycled water in future years. The 
Partner Agency would retain its role and relationship 
with existing customers and receive revenue from 
additional recycled water sales, while Valley Water 
could ask for a guaranteed supply of recycled water. 
This agreement structure is like the relationship 
between West Basin Municipal Water District and 
the City of Los Angeles, Bureau of Sanitation. 


This option is likely to yield benefits to both 
Valley Water and the Project Partner(s). Valley 
Water would have the ability to buy available 
recycled water at contract price and build/ 
operate their own new recycled and/or purified 
water facilities. The Project Partner(s) would 
have authority of their own new recycled and/or 
purified water facilities and existing assets and 
may receive increased revenue from additional 
recycled water sales. 
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Cooperative Agreement 


The Partner Agency and Valley Water would pursue 
a cooperative situation implemented in parallel with 
future development of recycled water. For example, 
the Project Partner(s) would develop future uses 

for its customers, and Valley Water would act as a 
wholesaler for its future non-potable and potable 
reuse projects. This scenario, which is similar to the 
relationship between Orange County Water District 
and Orange County Sanitation District, would involve 
forming a committee with shared representation 
and agree to cost-sharing terms related to capital 
costs for new facilities and annual O&M costs. 


This option is likely to yield benefits to both 
Valley Water and the Project Partner(s). For 
example, Valley Water could secure water 
supply assurance and ROC discharge capacity 
and build/operate their own new recycled and/ 
or purified water facilities. The Project Partner(s) 
would have authority of their own new recycled 
and/or purified water facilities and existing 
assets and may receive increased revenue from 
additional recycled water sales. 


Joint Powers Authority (JPA) 


A JPA would be established as a new governing 
agency with authority to construct and operate new 
recycled and/or purified water facilities. The JPA 
would manage reuse within the County (including 
both new and existing customers), handle regional 
water exchanges, and act on behalf of Valley Water 
and its partner(s). This scenario is similar to the 
arrangement for the JPA formed by Dublin-San 
Ramon Services District and East Bay Municipal 
Utility District. Referred to as DERWA, the JPA is 
designed to allow available recycled water from 
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DSRSD to be sold to EBMUD customers, share O&M costs 50/50, and conduct business by an equal 
representation four-member Board of Directors. 


This option is likely to yield benefits to both Valley Water and the Project Partner(s). For example, Valley 
Water could secure water supply assurance and ROC discharge capacity and equally contribute to 
decisions relating to building/operating own new recycled and/or purified water facilities owned by the 
JPA. The Project Partner(s) would have authority of their own new recycled and/or purified water facilities 
and existing assets and may receive increased revenue from additional recycled water sales. 


In 2016, Valley Water conducted a survey to further explore governance structures related to non-potable 

and potable reuse partnerships. As part of this effort, Valley Water surveyed 83 water, wastewater, irrigation, 

and public utilities throughout California that participate in reuse programs in roles to produce, wholesale, 

and/or retail recycled and/or purified water. The agencies surveyed represent a mix of municipalities, JPAs, 

private companies, independent public agencies, and special districts. Of the agencies surveyed, thirty-three 

(33) are special district water agencies, including 6 that provide both water supply and wastewater services 

and 27 that provide water supply services, like Valley Water. 

Through the survey, Valley Water sought to collect information on industry standards with respect to the 

roles and procedures governing the operation of recycled and purified water programs and facilities for 

non-potable and potable reuse. As an outcome, Valley Water found that the roles, procedures, and policies 

related to delivery of recycled water for NPR are complex and vary agency to agency, while water agencies 

typically engage in combined roles (producer, wholesaler, and/or retailer) for potable reuse. 

Valley Water identified governance models for non-potable and potable reuse programs, which involve the 

following roles and responsibilities of water suppliers. 

* Wholesale-only, meaning a water supplier distributes and sells recycled or purified water to a retail water 
supply agency for reuse. 

* Finance-only, indicating a water supplier (typically a water wholesaler) provides financial support for other 
agencies (typically water retailers) to implement reuse projects. 

* Total ownership, meaning a water supplier participates in a single role as the producer, wholesaler, and 
retailer collectively. 

* Build-and-transfer model, meaning one water supplier builds reuse facilities/infrastructure and transfers 
ownership to another supplier. 

* Interties between NPR systems, meaning agencies have agreed upon policies and procedures pertaining 
to an intertie connecting their NPR systems. 
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The survey yielded several conclusions related to non-potable and potable reuse 
applications, summarized as follows. 


C \ Non-potable Reuse (A> Potable Reuse 


In California, water and wastewater agencies’ Consistent with Valley Water's objectives in 
complementary needs—water supply leading Countywide potable reuse planning, water 
augmentation (particularly dry-year reliability) supply reliability and groundwater protection 

and compliance with WWTP effluent discharge against seawater intrusion have motivated other 
limitations under NPDES permitsHargely agencies throughout California to develop potable 
drive interest and willingness to participate reuse systems. 


in partnerships. 


An industry standard does not yet exist for roles, Valley Water's survey results indicate an observed 
procedures, and policies related to NPR systems, industry trend that water agencies primarily 
leading to wide variability when comparing engage in a single role as the producer, wholesaler, 
governance across the many partnerships. and retailer collectively. 


As part of implementation, Valley Water and project partners will continue to consider these models and may 
also explore new concepts that show promise. For example, one concept involves developing governance 
structures focused on increasing adaptive capacity—which is, essentially, the ability to adapt based on 
changing conditions—and decreasing institutional fragmentation (e.g., across sectors and governmental 
levels). Several governance approaches along this line include integrated water resources management, 
polycentricity and place-based planning, and adaptive governance. 


8.5 Policy Issues 


Through development of the CoRe Plan, Partner Agencies identified policy issues that require consideration 
and/or resolution to promote willingness and establish new long-term agreements. Three examples follow. 


Equity issues related to water assurance disparities 


California's system for allocating water supply has long been a source of controversy due to its complexity, 
ambiguity, and inequities. Some Partner Agencies have security in water assurances for meeting planned 
future needs even during drought, while others are currently seeking supply guarantees to support housing 
and commercial development. San José Municipal Water is in the latter category. Thus, an imbalance in 
water security would be created if moving water from a community with less-secure water assurance to a 
neighboring water supplier's service area (and particularly to one with more secure water rights) and would 
require a policy-level intervention to resolve. This issue is included as a sub-criterion in the evaluation tool. 


Opportunities for water supply transfers or exchanges 


Awater transfer or exchange could help address the issue related to equity in water assurances, whereby 
the areas with less-secure water rights are given an option to purchase potable supply from the area(s) with 
more-secure water rights in exchange for NPR supply or reuse source water. In addition, the flexibility of RWA 
and TWA portfolios could be increased if supported by agreements to transfer or exchange supply among 
water suppliers to balance needs and supplies. 
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Distributed systems approach with fit-for-community reuse strategies 


Interest in onsite (decentralized) NPR systems has increased among private sector companies in Silicon 
Valley, particularly technology providers. As summarized in Section 5.3 and described in more detail in 
Appendix A-9, onsite reuse refers to building- or development-scale wastewater treatment and reuse of 

the treated stream for non-potable uses at the building or development site (e.g., irrigation, toilet-flushing, 
cooling tower water). The combination of this growing trend and flatline WWTP influent flows over recent 
years could result in competing demands for wastewater as a resource. This approach must be mindfully 
managed to avoid unintended impacts to centralized treatment and infrastructure, which can result in ripple 
effects to cost, energy, and other factors. The distributed systems approach is a regionally optimized blend 
of both centralized and onsite reuse. These potential impacts may be mitigated by taking a Countywide 
approach to optimize the blend of both onsite reuse projects and centralized reuse projects—like the 
portfolios considered under this CoRe Plan—to reflect local conditions in a fit-for-community strategy to 
identify effective ways to control costs, reduce greenhouse gas emissions, increase public awareness, and 
advance environmental stewardship throughout the communities in the County. Valley Water and its Partner 
Agencies may consider reevaluating source flow availability annually to monitor impacts and trends related to 
onsite reuse. 


8.6 Environmental Review and Documentation 

Valley Water is evaluating options to produce an Environmental Impact Report/Statement (EIR/S) that 
addresses National Environmental Protection Act (NEPA) and California Environmental Quality Act (CEQA) 
requirements and encompasses the potable reuse project portfolios/options and alternative alignments. The 
EIR/S will support the implementation of potable reuse and consider various alternatives. 


According to CEQA Guidelines, an EIR describes impacts resulting from actions related to a project 

or program. The latter involves developing a programmatic EIR that acts as a foundation to support 
subsequently prepared individual project-level environmental documents. While a programmatic approach 
provides for future flexibility as needed, a project-level approach can typically be completed more quickly. 
The level of effort for NEPA/CEQA is anticipated to be significant. Anticipated permitting requirements for 
each portfolio are included as a sub-criterion of the evaluation tool (see Section 6.5 and Appendix A-7). 


8.7 Program Funding 


In strategizing and planning funding to support the program’s implementation, Valley Water's 
Board considered various alternatives and decided to use a public-private partnership approach 
for the North County program. 

In September 2020, Valley Water's Board approved the procedures for procuring design-build-finance- 
operate-maintain (DBFOM) services under a public-private partnership (P3) structure. Financing through a 
P3 partner assumes payments begin when a facility is operational, less Valley Water’s 30% share of debt 
financing. The total program cost to be financed depends on construction timing and duration, along with 
apparent factors such as facility size. 

For Valley Water's share of debt financing, several public funding alternatives have been explored, as 
summarized below. 


¢ Low-interest loans, such as ¢ Grantfunding,such as programs © Potential stimulus funding 
those offered under Water established under Title XVI based on the precedent set 
Infrastructure Finance and of the Reclamation Projects by the American Recovery and 
Innovation Act (WIFIA), Clean Authorization and Adjustment Reinvestment Act of 2009 
Water State Revolving Fund Act, Water Recycling Funding 
(SRF) Loan Program, and/ Program Construction Grants, 
or Infrastructure SRF (ISRF) and/or Integrated Regional 
Loan Program Water Management Grants 


Prepared by Brown and Caldwell Final Countywide Water Reuse Master Plan (CoRe Plan) | 83 


Section 8: Implementation Planning 


Each of these alternatives has a unique set of eligibility requirements, criteria for scoring, and funding terms. 
For example, WIFIA favors projects that generate economic benefits and address water resource challenges, 
specifically pointing to groundwater recharge and water reuse, with assumed repayment of 49% of capital 
costs 5 years after the respective AWPF is operational. 


Public financing opportunities may vary with time and specific circumstances. For example, private financing 
may preclude eligibility to receive funding under some public financing alternatives. The future availability of 
current funding programs is uncertain. 


8.8 Implementation Next Steps, Opportunities, and Challenges 


Implementing the CoRe Plan project(s) will not be a linear process. Valley Water will work with Partner 
Agencies on multiple implementation steps simultaneously, and the interdependency of some of those 
steps adds complexity. Figure 8-2 depicts a simplistic view of implementation steps within several parallel 
categories without indicating the complexities added by interrelationships. For example, securing source 
water through establishing long-term agreements is needed before proceeding with detailed design, yet 
program costs and other factors may influence agreement terms and conditions. 


When approving the DBFOM procurement procedures, the Board also directed Valley Water staff to launch a 
P3 procurement plan upon sufficiently securing agreements in principle with Partner Agencies for elements 
necessary to implement a proposed project. Three areas requiring agreement in principle include: 


¢ Securing long-term source water supply (treated wastewater) for development of a purified water supply 
for potable reuse 


* Managing ROC 
* Confirming the option to purchase or lease the land needed for new facilities 


To manage risk, Valley Water and its partners need to consider potential challenges to implementation, such 
as those summarized in Table 8-3. Addressing such challenges at the earliest opportunity possible not only 
reduces risk but also enables greater clarity and efficiency in the path forward. 
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Next Steps for Implementati 


Partnerships 


Ongoing Wentity Avaitability of 
collaboration and ——ll ‘Source Water 
discussion 


DBGIGN + CONSTRUCTION 


Detailed Design 


FUNDING + RATES 


LAND + EASEMENTS 


REGULATORY COMPLIANCE 
Reguintory Comphance 
Strategy and Pian, 


Figme 8-2, Extemaltriggers and subsequent steps forimplementing Countywide reuse 
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Table 8-3. Implementation Challenges 


Portfolio 


Portfolio 


Ja: SJ GWR 
1b: SJ RWA 

1c: SJTWA, Milpitas Pipeline 
Ad: S)TWA, new pipeline 


Challenge 


‘Along-term agreements needed between Valley Water and San José to establish a guaranteed 
minimum flow of sources water (S1/SC RWE effluent for feed flow tothe AWPF. 


Risks to available yield include drought, environmental needs/impacts, and operations. 


ta: SIGWR LLGRP recharge potential may limit future yet, 
Consistent with Valley Water's WSMP 2040 Water Evaluation and Planning modeling assumptions, 
DDPRwateris assumed tobe first priority supply for WTPs with raw water added as diluent. I this 
assumption changes, Penitencia WTP's capacity may limit potable reuse yield. 

er Since the South Bay Aqueduct and Penitencia WTP are in an active landslide area, special 


Portfolio 2 
Combined Palo 
Alto/Sunnyvale 
regional AWPF 
located in ithe 


Palo Alto (2a), or 


2a: PA (+SV) GWR 
2b: SV (PA) GWR 


Challenge 


Flows from Palo Alto RWQCP and Sunnyvale WPCP limit projected yield. long-term 
agreements needed between Valley Water and Sunnyvale to establish a guaranteed 
‘minimum flow of source water (WPCP effluent for feed flow to the AWPF. 


ROC management permitting and regulatory compliance need to be confirmed, 


2b: SV (#PA) GWR 


ROC management options are limited and less feasible compared to other reuse 
‘opportunities and AWPF locations. 

‘Technical feasibility and extent of costs related to site preparation to construct an 
AWPF at the parcel next to Sunnyvale's WPCP, Recycle Hill (a formerlandfil site), 


geotechnical considerations and evaluation are needed. Dependingonthefindingsand planned Sunnyvale (2b) 
route, construction costs may increase due to special measures for addressing geotechnical remain in question. Due to lack of availabe land, Recycle Hillis the site assumed for 
eateee preliminary design purposes, and best avalable information is included to reflect 
ic = ntential site preparation costs. 
Portfolio 1 Capacity of Penitencia WTP could limit potable reuse yield. pa 
‘San José 
‘AWPF Using the Milpitas Pipeline to convey purified water precludes independent use of an emergency 
connection between Valley Water's treated water ystem and SFPUC's Regional Water System Fit kPa NC sal cays WO Wk nj yolk ag 
to transfer waterin emergencies. Delivering purified water to SFPUC would require inter-agency asain tt ido tnt Veey eo ard Simiyaue essa vetoed 
agreements and, key, permitting each downstream delivery point(.e., each water supplier that asic tig of saaits sates [WP esfcat firtota few the APT: 
. 2 . ccould access the supply in the downstream portion of the RWS). Details regarding potential terms 
4c: SJTWA, Milpitas Pipeline ferger agony agreements and DDW permits weld need tobe explored and etashed to eaciani Conc nd perating apr ANTS cata beh ipso 
further pursue this concept. Separate tegional ae 
Blending ratios of purified water with other supplies need to be confirmed. Using the Milpitas AWPFs located 4: PA/SV GWR B06) Lederer boiclaebsintery Lierdhridatarniestienas 
Pipeline for purified water conveyance may result in delivering high ratios of purified water to inPalo Alto and soporte ANP aaa Parting srg compan 
several turnouts along the Milpitas Pipeline. ‘Sunnyvale ‘management need to be confirmec 
Costs donot reflect and for AWPF site in Palo Alto Due to lack of available land, 
‘An evaluation is needed to confirm sufficient space fora tie-in at Piedmont valve yard. Because Recycle Hill (the former landfill site by the WPCP) is assumed for preliminary design 
‘1c: $JTWA, Milpitas Pipeline Gibraltar pump station belongs to the City of Milpitas, a separate agreement would be needed to purposes. Technical feasibility and costs of constructing at this site remain uncertain. 
1d: SJTWA, new pipeline _use theirreservoirsas blending faclity, and reseroirstorage capacities would need tobe verified Best avalable information is included to reflect potential site preparation costs. 
forfuture blending. tc, 14). 
ROC management at lined evaporation ponds may be ruled infeasible during 
environmental review. 
‘Morgan Hill satelite facility would increase solids loads to SCRWA, posing 
‘long-term agreementis needed to secure source water. The Slvr Creek Pipeline Agreement operational issues that may be substantia. implemented in Morgan Hl, solids 
‘granting 5 mgd of SBWR supply to Valley Water via the Silver Creek Pipeline expires in January handling requires further study and may increase costs significantly. 
Hil 2027. Without a renewed agreement, MH-1 (NPR+) would be infeasible. Morgan Hill 
lorgan Potential impacts of NPR/NPR+ irrigation to the quality of groundwaterin the northern portionof yuo. gwRand —- MH-2:GWR It further study of Morgan Hill recharge locations does not identify a suitable location, 
MH-1: NPR the Llagas Subbasin are currently undetermined and warrant further study. ia implementation of MH-2 (GWR) would be infeasible. 
‘Adaltional evaluation is needed to confirm feasibility of water exchange without 
Given shifting development trends in Morgan Hl an updated NPR market assessments needed. Additional recharge faclities.Detalls around te conditions and reliability 
austen ofncreasing Valle Water's raw water deliveries to Llagas Subbasin remain 


Lunconfimed. Asin MH-2 (GW), a suitable recharge location is needed. 


[New permits may be required through the SF Bay or Central Coast Regional Board, or 
DW, for discharging purified waterto Anderson Reservoir. 
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To implement a water reuse program within the County, 
Valley Water will work closely with its Board of Directors, 
including Recycled Water Committee members, and Partner 
Agencies to take the following steps, many of which are 
interdependent and are not listed sequentially. 


v 


~s Ss S&S S% S% ™. S 


Initiate Countywide collaborative potable reuse public outreach and engagement informed by 
portfolios to be implemented, planned project locations, and rate impacts. 


Start environmental review at the end of preliminary design and, following certification of the 
final EIR/S, proceed with selecting a P3 partner and permitting. 


Continue to refine regulatory compliance strategy as reuse opportunities take shape and new 
DPR regulations are established. Seek Regional Board buy-in on ROC management. 


Refine reuse goals based on pending updates to water demand projections. Confirm minimum 
available source water to secure partnership agreement(s) and achieve goals. Resolve policy 
issues and define governance structure. 


Execute long-term agreements for source water and confirm project portfolios and alternative 
elements for implementation based on partnership agreements. 


Acquire land and/or easements for reuse program/projects and identify roles and 
responsibilities for site preparation. 


Secure program funding and refine resulting rate impacts. 


Prepare refined designs to right-size projects based on available flows. 


Continue advancing ROC management strategies. 


Prepared by Brown and Caldwell Final Countywide Water Reuse Master Plan (CoRe Plan) | 87 


Section 9: Flexible Implementation Scenarios 


Section 9: 
Flexible Implementation Scenarios 


As directed by the Board, Valley Water is implementing a purified water project that 
will align near-term source water availability from one its partners with updated 
water supply needs. As part of this near-term project, Valley Water is currently 
investigating a flexible implementation (“Flex”) approach that can support potential 
reuse expansion in the future. The term flexible implementation refers to a prudent 
planning approach for designing and constructing a near-term GWR project 
(anticipated by 2028) with sufficient flexibility to support potential future increases 
to treatment facility hydraulic capacity and purified water deliveries, opportunities 
associated with development of DPR regulations, and treatment process 
enhancements as applicable based on reuse type. 


9.1 Context 


At the Board's direction, Valley Water is advancing plans to construct an AWPF with a production capacity of 
10 mgd for GWR to yield about 11,000 AFY of supply. The near-term project involves design and construction 
of a pipeline to convey purified water from an AWPF in the North County to the LGRP system for GWR via 
surface spreading. The purpose of using a flexible implementation approach is to consider design aspects 

at the outset that can support potential future expansion of the 10 mgd facility by increasing the production 
capacity for a total capacity of up to 24 mgd. Three scenarios for the flexible expansion from a 10-mgd near- 
term project to 24 mgd are considered: GWR Flex, RWA Flex, and TWA Flex (Figure 9-1). 


Near Term Project Potential Future Expansion 
10 mgd 24 mgd 


o;—— 


RECHARGE WTP POTABLE 
PONDS DISTRIBUTION 


GWR Flex 


RWA Flex 


TWA Flex 


Ey) 


Figure 9-1. Conceptual overview of flexible implementation scenarios 
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Each flexible expansion scenario considered in this analysis is assumed to increase capacity of the 10 mgd 
AWPF to 24 mgd and treat the full extent of flow to the highest quality required by the delivery points (reuse 
type). For example, TWA Flex would treat all flow from the 24 mgd facility to TWA quality, even though part of 
the flow would be delivered to LGRP. Potential future expansion is critically linked to the following aspects of 
the near-term project: 

* Pipelines to convey 24 mgd of purified water from the AWPF to LGRP. While the portfolios include 48-inch 
pipe diameter for conveyance, the Flex scenarios reduce that to 36-inch, which allows for conveyance of 
the full 24 mgd in the future. 

* ROC management facilities 

* Site layout and footprint for a 24 mgd capacity AWPF with sufficient space for the respective treatment 
processes, process building footprint, and facilities to meet requirements of anticipated reuse types. That 
is, to implement either RWA Flex or TWA Flex in the future, treatment is anticipated to require additional 
processes for the full 24 mgd regardless of amount used for GWR at any given time. In addition, the site 
layout requires sufficient space to considering the turning radius of trucks that require site access for 
activities such as chemical deliveries, emergency services, and construction of the expanded facility. 

* Land acquisition and site preparation to accommodate the 24 mgd AWPF's site layout and footprint 


It is assumed that the AWPF would shut down during construction to expand the facility and that membranes 
from the near-term project are feasible for continued use (as their life cycle allows) in a future RWA or 

TWA application. 

While the near-term project is definitively GWR, various conditions, events, or processes may trigger, or 
hinder, future expansion to GWR, RWA, or TWA Flex, such as reliability of other water supplies'; evolving 
regulatory requirements; changes in public acceptance; varying levels of political will; or shifts in magnitude, 
timing, and/or location of water demand. Flexible expansion intentionally plans for an array of possible 
outcomes and establishes a near-term project that preserves those future opportunities. 


1 Factors that influence supply reliability may include, but are not limited to, water supply agreements/contracts, 
hydrologic conditions (i.e., droughts, climate change), evolving and new regulations, natural disasters (e.g., 
earthquakes, wildfires), and/or human-induced threats. 


Prepared by Brown and Caldwell Final Countywide Water Reuse Master Plan (CoRe Plan) | 89 


Section 9: Flexible Implementation Scenarios 


9.2 San José Flex Scenarios 


Flexible implementation scenarios are considered using a San José-based AWPF and a Palo Alto-based 
AWPF. San José Flex scenarios are premised on treating effluent from the SJ/SC RWF at a new AWPF located 
in San José at a site adjacent to the existing Silicon Valley Advanced Water Purification Center (SVAWPC). The 
AWPF site, corresponding buildings, and pipeline to LGRP are sized to accommodate up to 24 mgd. However, 
treatment equipment, purified water pumps, and other pertinent facilities are sized to accommodate the 
near-term project capacity of 10 mgd. Figure 9-2 summarizes treatment capacity assumptions for the near- 
term project and flexible expansion (GWR, RWA, and TWA Flex scenarios). 


Source Water Purified Water : 
i Production Capacity 
aes a (max. flow out, 
from SJ/SC RWF) ; , 


finished/treated water) 


Near-term Project 12.8 mgd — Treatment — 


Flexible Expansion 30.7 mgd — Treatment — 24 mgd 


Figure 9-2. Assumed source water flow rates and production capacities for flex implementation of a San José-based AWPF 


Process flow diagrams and site layouts for near-term and flexible expansion capacities are included in 
Appendix A-10. The proposed pipeline alignments for San José RWA and TWA Flex are shown in Figures 9-3 
and 9-4. GWR Flex alignments are consistent with alignments shown in Portfolio 1a (SJ GWR), although the 
purified water pipeline diameter is 36 inches instead of 48 inches. 
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Figure 9-4, Fexble implementation from San José-based AWPF: TWA Flex facility locations and pipeline alignments 
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Section 9: Flexible Implementation Scenarios 


9.3 Palo Alto Flex Scenarios 


Palo Alto Flex scenarios are premised on treating available effluent from the Palo Alto RWQCP, and from 
Sunnyvale WPCP if AWPF is expanded in the future, with a new AWPF located at the former LATP site. Source 
water for the near-term project would be supplied only by the Palo Alto RWQCP. The AWPF site, corresponding 
buildings, and pipeline to LGRP are sized to accommodate up to 24 mgd. However, treatment equipment, 
purified water pumps, and other pertinent facilities are sized to accommodate the near-term project capacity 
of 10 mgd. A source water pipeline would be constructed between the Palo Alto RWQCP and LATP site, sized 
to accommodate source water necessary for the future flexible expansion (17.8 mgd to produce 14 mgd of 
purified water). A source water pipeline from the Sunnyvale WPCP to the LATP site would only be constructed 
as part of the future expansion. 


Figure 9-5 summarizes treatment capacity assumptions for the near-term project and flexible expansion 
(GWR, RWA, and TWA Flex scenarios). 


Source Water Purified Water 
(max. flow in) Production Capacity 
(max. flow out, 


from PA RWQCP from SV WPCP finished/treated water) 


Near-term Project 12.8 mgd + Omgd — Treatment — 10 mgd 


Flexible Expansion 17.8 mgd + 12.9 mgd — Treatment — 


Figure 9-5. Assumed source water flow rates and production capacities for flex implementation of a Palo Alto-based AWPF 


Process flow diagrams and site layouts for near-term and flexible expansion capacities are included in 
Appendix A-11. The proposed pipeline alignments for Palo Alto RWA Flex and TWA Flex are shown in Figures 
9-6 and 9-7. GWR Flex alignments are consistent with alignments shown in Portfolio 2a (PA [+SV] GWR), 
although the purified water pipeline diameter is 36 inches instead of 48 inches. 
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Figure 9-7 Flexible implementation from San José-based AWPF: TWA Flex facility locations and pipeline alignments 
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9.4 Flex Scenario Costs 


Estimated capital and annual operations and maintenance (0&M) costs for flex scenarios are presented in 
graphical form in Figure 9-8. Further cost details are included in Appendices A-10 and A-11. 


The estimated unit cost for the San José GWR Flex near-term 10 mgd project over 30-year and 100-year 
life cycles would be $3,300/AF and $2,600/AF, respectively, and $3,600/AF and $2,700/AF, respectively, 
for Palo Alto GWR Flex. This estimate includes capital, O&M, renewal and replacement, and source water 
purchase and does not include future flex expansion as part of the life cycle. The purified water pipeline to 
LGRP is sized at 36-inches for the near-term project to accommodate potential future expansion to 24 mgd. 
CoRe Plan portfolios use a 48-inch purified water pipeline to LGRP. 


San José and Palo Alto Flex scenario cost differences of note include: 


« AWPF capital costs for all Palo Alto Flex scenarios are lower than for the equivalent San José AWPFs. The 
Palo Alto AWPF has a smaller site, translating to a smaller process building. The process building cost 
was based on area, making Palo Alto’s process building less expensive than that of San José. Higher 
AWPF cost for San José was then magnified compared to Palo Alto’s after applying contingencies and cost 
multipliers, then rounding to the nearest $5M. 

* Conveyance costs for Palo Alto are higher due to long effluent pipelines between the Palo Alto RWQCP 
and Palo Alto AWPF for the near-term project, and between the Sunnyvale WPCP and Palo Alto AWPF for 
the Flex scenarios. The San José scenarios have a 60-inch effluent pipeline that is 0.4-mile long, whereas 
the 36-inch Palo Alto effluent pipeline is 2.9 miles long and 36-inch Sunnyvale effluent pipeline is 7.4 
miles long. 


Costs are likely to change as designs are refined. 


For additional detail, refer to the following: 
* Methodology for estimating life-cycle costs: Refer to Appendix A-5 


* Cost tables for conveyance infrastructure that is a consistent size in the CoRe Plan and this Flex TM: Refer 
to Appendix A-6 


* Tables with life-cycle cost details: See Table B-16 in Appendix A-10 or Appendix A-11 
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Figure 9-8, Estimated capital costs of lexible implementation scenarios 
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Figure 9-9, Estimated O&M costs of flexible implementation scenarios 
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9.5 Pipeline Sizing Cost Evaluation 

The project team conducted a high-level sensitivity evaluation to determine the cost impact of conveyance 

based on changing diameter of the purified water pipeline from the AWPF to LGRP. The evaluation uses 

Portfolios 1a and 2a (SJ GWR and PA [+SV] GWR) costs as a basis and modifies conveyance sizing and costs 

based on an assumed diameter for the pipeline delivering purified water to LGRP. This evaluation does not 

include the costs of pipelines to deliver TWA via potable distribution systems or RWA via Rinconada WTP. 

Five pipeline sizes (diameters) are presented in Table 9-1 and summarized as follows: 

1. The first option is consistent with CoRe Plan Portfolios 1a and 2a (SJ GWR and PA [+SV] GWR) and 
consists of a 48-inch pipeline capable of conveying up to 40 mgd of purified water flow to LGRP. 

2. The second option is consistent with scenarios in this Flex TM and consists of a 36-inch pipeline to LGRP 
capable of conveying up to 24 mgd of purified water. 

3. The third option is a pipeline with varying diameter that allows Valley Water and its Partners to have up to 
10 mgd of capacity available for GWR or RWA and up to 24 mgd of capacity available for TWA. A variable 
diameter pipeline could save capital cost while still delivering up to 24 mgd of purified water. For San 
José flex, the tapered diameter pipeline option starts as a 36-inch pipeline, reduces to a 30-inch pipeline 
following a large turnout at Levi's Stadium and Santa Clara’s Northside Tanks, then reduces again to a 
24-inch pipeline following another large turnout at Santa Clara’s Serra/Jenny Strand Park tanks. For Palo 
Alto flex, the variable diameter pipeline starts out as a 36-inch pipeline, then reduces to a 24-inch pipeline 
following a large turnout at Santa Clara’s Serra/Jenny Strand Park tanks. The large turnouts are locations 
where purified water could be delivered for TWA. 

4. The fourth pipeline size evaluated is a 30-inch pipeline to LGRP to deliver up to 16 mgd—which results in 
saving capital cost but limits future opportunities to deliver additional purified water. 

5. The fifth pipeline size evaluated is a 24-inch pipeline to LGRP to deliver up to 10 mgd—which results in 
saving capital cost but limits future opportunities to deliver additional purified water. 

These pipeline options and turnouts require additional study to confirm engineering feasibility and are 

included to conceptually define order-of-magnitude cost savings of reducing pipeline diameters. Cost details 

of each option are shown in Attachment C of Appendices A-10 and A-11. 
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Table 9-1. Estimated Conveyance Costs under Various Scenarios for Purified Water Pipeline Diameter from AWPFs in San José or Palo Alto to LGRP 


Conveyance Costs ($M) 
Conveyance Capacity for AWPF oe 
Purified Water Buildout (mgd) ; 
Pipeline Diameter From San José AWPF From Palo Alto AWPF Notes 
(in) 
TWA GWRorRWA | Capital Annual O&M | Capital Annual O&M. 
ss Gi From San José AWPF: Reflects CoRe Plan Portfolio 1a (SJ GWR)for24 mgd, as orginally conceived in SBWR Strategic Pan and considered inthe Purified Water 
Program Pan (Le, sized for future expansion, upto 40 mgd). 
48° Upto4o 
$445 $5.1 | From Palo Alto AWPF: Reflects CoRe Plan Portfolio 2a (PA [+SV}] GWR) for 24 me, using comparable sizing assumptions a the similar Portfolio 1a ($1 GWR). 
$245, $3.4 
36" Upto24 Reflects option included in each respective Flex Implementation TM (or near-term project and potential future expansion), included as Appendices A‘0 and A-1 
$375 $8. 
‘ea rf Assumes upto 24 med of purified water, with 14 mgd for TWA and 10 mgd for GWR or WA. Costs shown do nt include pipetines to deliver TWA (va potable 
iat iogiaiw’ | vosnean : ‘istibution or RWA (ia Rinconada WTP). 
aiae/ | Upte4 Upto 0 fr tes pled wes ane th asa 
e + For pipeline from San José AWPF diameter reduces from 36” to 20” to 24” 
$388 $5.2 | Forpipetin from Palo Ato AWPF: dlameter reduces from 36" to.247 
$210 $2.4 
Sized to deliver 16 mgd to any point along the purfed water pipeline; delivering more than 16 mgd requires a parallel pipeline and/or pump station. 
30" Upto 16 + Foran José AWPF: Requires same level of capital investment as graduate pipelines but supports less capacity and yield. 
sas gag” Fo"PaleAlo AW: Assumes source wae om ao Ao(12 mei and Surya 8 mg to rosuce 16 mfp wate 
$165 siz 
we iu Sized to deliver 10 mgd to any point along the purified water pipeline; delivering more than 10 mgd requires aparallepipeline and/or pump station. 
. + ForPalo Alto AWPF, assumes source waterfom Palo Alto. 
$215 $2.5 


i other element 


oct 


Costs are rounded up to th st $5M for capital and $0.1M fo 


M. Ditferanes in annual O&M due to 
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9.6 Considerations for Next Steps 


VW's Board has directed staff to proceed with the design and construction of a near-term potable reuse 
project for a 10 mgd AWPF to yield approximately 11,000 AFY using a public-private partnership (P3) delivery 
method. Flexible implementation scenarios offer a prudent planning approach to meeting the Board directive, 
while leaving a pathway to expand purified water use in the County in the future. 


Flexible expansion intentionally plans for an array of possible outcomes and establishes a near-term 
project that preserves those future opportunities. Although implementation of flex scenarios is not certain, 
factors that may influence a future expansion include reliability of other water supplies; evolving regulatory 
requirements; changes in public acceptance; varying levels of political will; or shifts in magnitude, timing, 
and/or location of water demand. 


Implementing a potable reuse project at San José is pending execution of agreements to define cost sharing, 
source water quantity and quality requirements, operational responsibilities, and other items. Valley Water 
and San José navigated similar issues in 2010 when negotiating the Recycled Water Facilities and Programs 
Integration Agreement for the existing 8-mgd SVAWPC. In 2019, Valley Water and Palo Alto executed a cost 
sharing and supply agreement to secure 9 mgd of effluent from Palo Alto. These past agreements provide a 
useful precedent for informing and guiding partnerships now and into the future. 


Implementing a potable reuse project at Palo Alto is supported by the 2019 agreement between VW and 
Palo Alto committing a minimum average effluent volume of 9 mgd from Palo Alto’s RWQCP to VW at a cost 
of ~$100/AF to supply a regional AWPF. 


Next steps for implementation will be covered as part of the P3 project. 
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Section 10: 
Appendices List 


Appendices are compiled in a separate file and include the following (ordered by relevance/importance). 


Appendix A: Feasible Project Portfolios 

Appendix A-1: Feasible Project Portfolios TM 

Appendix A-2: Compendium of Flow Assessments, Facility Design Capacity, and Annual Yield 
Appendix A-3: Design Criteria 

Appendix A-4: Preliminary Project Designs 

Appendix A-5: Basis of Cost 

Appendix A-6: Cost Estimates 

Appendix A-7: Evaluation and Risk Assessment Tool 

Appendix A-8: Treated Water Augmentation Pre-Screening Analysis 
Appendix A-9: Onsite Reuse TM 

Appendix A-10: San José Flex Implementation TM 

Appendix A-11: Palo Alto Flex Implementation TM 


Appendix B: Regulatory Compliance 
Appendix B-1: Regulatory Compliance Strategy TM 
Appendix B-2: Regulatory Framework TM 


Appendix C: Hydraulic Modeling 
Appendix C-1: Modeling Plan and Results 
Appendix C-2: SBWR System Master Plan Updates TM 


Appendix D: Project Definition, Roles, and Responsibilities 
Appendix D-1: Project Definition, Roles, and Responsibilities 


Appendix E: Baseline Analysis 

Appendix E-1: Baseline Analysis 

Appendix E-2: Recycle Hill Geotechnical Preliminary Study 

Appendix E-3: Recycle Hill Geotechnical and Geo-environmental Exploration Plan 


Appendix F: Conceptual Alternatives 
Appendix F-1: Conceptual Alternatives 


Appendix G: ROC Management Strategies Reference Files 
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Glossary 


The following definitions are established for use within this Countywide Water Reuse Master Plan (CoRe 
Plan). While many terms listed here are industry standard?, several are specific to Valley Water or this plan. 


Foundational Terms 


* CoRe Plan refers to the Countywide Water Reuse Master Plan developed by Valley Water and its Project 
Team in coordination with its Project Partners. 

* Potable Water is drinking water that meets or exceeds state and federal drinking water standards. 

* Non-potable Water is water not fit for human consumption. 


* Recycled Water, or sometimes called “purple pipe” due the distinguishing color of infrastructure reserved 
for its conveyance and distribution, generally refers to treated domestic wastewater used more than once 
before passing back into the natural water cycle. While the terms water reuse and recycled water are used 
interchangeably in some settings, for the purpose of this CoRe Plan, the term recycled water indicates 
non-potable reuse. 

* Reuse, or Water Reuse, applies to both non-potable reuse (recycled water) and potable reuse, further 
described below. 


Water Reuse Types 


* Non-potable Reuse (NPR) refers to recycled water that is not used for drinking, but is safe to use for 
irrigation, industrial uses, or other non-drinking water purposes. 

— Enhanced NPR, or NPR+, is recycled water for non-potable reuse that has been blended with purified 
water to reduce concentration of salts and other dissolved solids to enable broader application of 
recycled water for non-potable end uses and protect groundwater quality. 

* Potable Reuse refers to recycled water sufficiently purified through advanced treatment to meet or exceed 
federal and state drinking water standards and is safe for human consumption. Potable reuse takes one 
of two forms: indirect or direct potable reuse. 

- Indirect Potable Reuse (IPR) involves blending purified water with water supply in an environmental 
system, such as a surface water reservoir or groundwater basin, that acts as a buffer for retaining 
and diluting the reuse supply before treating the blended supply.” IPR can be accomplished through 
groundwater recharge or surface water augmentation. 


¢ Groundwater Recharge (GWR), as defined in context of IPR, is a process that involves using 
constructed facilities that spread water across infiltration basins or percolation ponds (surface 
spreading),) or pump water directly into the subsurface through injection wells (subsurface injection) 
to increase water supply in a groundwater aquifer (natural underground water storage). 

* Surface Water Augmentation (SWA) involves adding purified water to a surface water reservoir to 
increase water supply. 


+ Many definitions listed here are based on the Water Reuse Terminology summary (June 2016) posted on WateReuse 
Association's website and developed by WateReuse California, Association of California Water Agencies, and 
California Association of Sanitation Agencies. https://watereuse.org /educate/water-reuse-101/glossar. 

? Local groundwater is disinfected, while surface water goes through conventional treatment (including disinfection). 
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— Direct Potable Reuse (DPR) involves the treatment and distribution of purified water using engineering 
controls, without an environmental buffer, in the form of raw water augmentation or treated 
water augmentation. 
* Raw Water Augmentation (RWA) involves blending purified water with other supplies immediately 
upstream of a water treatment plant. 
— Treated Water Augmentation (TWA) involves introducing purified water directly into a potable 
(drinking) water distribution system downstream of a water treatment plant. 
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Visual Glossary-1. Types of reuse explored for Valley Water's CoRe Plan 
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Water Uses and Delivery Methods 


* Augmentation is the process of adding recycled or purified water into an existing raw water supply (Such as 
a reservoir, lake, river, wetland, and/or groundwater basin). 


* Beneficial Reuse is the use of recycled water for purposes that contribute to the water needs of the 
economy and/or environment of a community. 


* Delivery Points are locations where treated water would be conveyed for reuse (NPR or PR). 


+ Environmental Flow/Benefit is water quantity, timing, and quality to sustain ecosystems/ habitats/ 
natural systems. 

* Irrigation is the physical application of water to land to assist in the production of crops or landscape. 

* Retrofit is the process of constructing and separating potable and recycled water pipelines that allows 
recycled water to be used for non-potable purposes. This also includes the process of preparing customer 
use sites for recycled water use. 


* Percolation Ponds (also known as Recharge Ponds or Spreading Basins) are constructed facilities where 
water is delivered and allowed to seep through the ground surface, naturally filtering underground 
and replenishing groundwater supply in deep aquifers (i.e., underground reservoirs, also referred to as 
groundwater basins). 


Water Types and Quantity 

* Raw Water is untreated surface or groundwater. 

* Wastewater is the used water of a community (domestic households and commercial businesses for 
washing food, dishes, clothes, and bodies and for toilet flushing) or industry that contains dissolved and 
suspended matter. 


* Sewershed is a sewer collection system that flows to a single end point for treatment; akin to watersheds in 
the natural environment but focused on wastewater and built environment. 

* Source Control is careful management of harmful substances that may be introduced into the wastewater 
collection system. 


* Reused Water is water used more than once and has been treated to a level that allows for its reuse for a 
beneficial purpose. 

* Purified Water is highly treated water of wastewater origin that has passed through proven multistage, 
multibarrier processes to produce water at the quality fit to supplement or provide supply for potable 
(drinking) water purposes, as verified through monitoring for its safety and as regulated by the State Water 
Resources Control Board Division of Drinking Water. 


* Acre-feet per Year (AFY) is a metric for the volume of water use and/or supply over one year. One acre-foot 
equals about 326,000 gallons, or enough water to cover an acre of land (about the size of a football field) 
one foot deep. 

* Efficiency is a metric for advanced water purification facilities (AWPF) calculated as purified water 
produced divided by the facility's design capacity; efficiency reflects an AWPF's online factor (i.e., percent 
of time equipment is online vs. offline for regular maintenance) as well as source water availability. 


* Million Gallons per Day (mgd) is a measurement of flow that represents a volume of water supplied, treated, 
discharged, or conveyed over one day or a facility capacity (maximum physical limit). Used in context of 
average water/wastewater use over any timescale or peak flows over a shorter timescale. 

* Utilization is the average amount of purified water used for potable reuse divided by potable reuse 
capacity; utilization is dependent on delivery point conditions (¢.g., groundwater storage capacity and 
water demand). 


* Yield is the annual volume of water produced by a facility or natural system; generally lower than the 
maximum production (design) capacity due to source water availability, maintenance, and other factors 
that affect AWPF efficiency. 
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Water Purification/Treatment 


¢ Riverbank Filtration is a form of treatment where surface water is pumped out of borewells drilled along stream 
banks. Riverbed sediments act as a filter to remove dissolved and suspended contaminants and pathogens via a 
combination of physical, chemical, and biological processes. 


* Soil Aquifer Treatment (SAT) is a natural, passive process that occurs when applying a non-potable water 
supply, such as recycled water, to a soil interface under controlled conditions to recharge a groundwater 
aquifer. As water percolates, soil filtration treats the supply through natural, physical, chemical, and 
biological processes. 

* Constructed Wetlands are treatment systems that use natural processes involving wetland vegetation, soils, and 
their associated microbial communities to improve water quality. 


* Granular Activated Carbon (GAC) is used to remove chemicals that are dissolved in water. 

* Ozonation is the process of applying ozone (03), a strong oxidant, to disinfect water. 

¢ Membrane Filtration is a process of physical separation to remove constituents from water or other liquid solutions 
or gasses. Pressure is used to force water through a semi-permeable membrane that transmits water but 
stops other materials from passing through the membrane. Four common types of membrane filtration 
include the following: 


— Microfiltration (MF) membranes have an effective pore size of approximately 0.1 microns (um), ranging 
from 0.03 to 5 um, and are used to remove soil particles, cysts, algae, and some bacteria. 

— Ultrafiltration (UF) membranes have an effective pore size of approximately 0.01 um, ranging from 
0.002 to 0.1 um, and remove humic materials, some viruses, and more bacteria than MF. 


— Nanofiltration (NF) membranes, which have an effective pore size of approximately 0.001 ym, can 
remove virtually all bacteria and viruses, as well as some salts and dissolved organics. 

— Reverse Osmosis (RO) membranes remove bacteria, viruses, nearly all contaminant ions, and most 
dissolved non-ions. RO is commonly used in desalination, a process that removes salt from saline 
water sources. 


* Advanced Oxidation is one of the processes that can be used as a safety barrier in the water purification 
process. Hydrogen peroxide, ultraviolet (UV) light, and other processes are used in combination to form a 
powerful oxidant that provides further disinfection of water and breaks down chemicals. 

* Biofiltration uses a bioreactor, or media containing living material, to capture and biologically degrade 
pollutants. Biofiltration may be used to treat wastewater, stormwater, or as part of multi-stage drinking 
water treatment. 


¢ A Multi-barrier Approach is a paradigm for water treatment that prevents, reduces, or eliminates 
contamination risks by integrating robust treatment processes, operational procedures, and technical 
resources/tools, along with monitoring to confirm proper functionality and expected performance. A 
multi-barrier approach involves more than one treatment step and, depending on the circumstances, may 
include: riverbank filtration, SAT, constructed wetlands, GAC, biofiltration, ozonation, membrane filtration, 
RO, and/or advanced oxidation. 
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Wastewater Treatment Processes and Flow Streams 

* Influentis the untreated water that flows into a wastewater treatment plant. 

— Average Dry Weather Flow (ADWF) is the average daily wastewater influent flow during the three lowest 
consecutive flow months of the year (e.g., June through August, or July through September), typically 
presented in million gallons per day (mgd). 

* Discharge is the release of effluent that meets regulatory standards and is designated by a regulatory 
permit to be safe for discharge into the environment. 

* Effluentis the treated water discharged from a wastewater treatment plant (WWTP). 

— Remaining Effluent is the amount of secondary- or tertiary-treated wastewater available for potable 
reuse (or other uses such as discharge or blending) after NPR demands, losses, and environmental 
flows are met; for planning purposes, the CoRe Plan assumes all remaining effluent would be available 
for potable reuse. 

* Primary Treatment is a wastewater treatment process where solid matter is removed. The remaining liquid 
may be discharged (if allowed by regulations) or subjected to further treatment. 

* Secondary Treatment is a wastewater treatment process where dissolved and suspended biological matter 
is removed to a non-potable level, so water may be disinfected and discharged into a receiving surface 
water or used for irrigation at controlled locations. 

* Tertiary Treatment refers to treatment processes to remove nitrogen and phosphorus for uses such as 
irrigation, discharges into a highly sensitive or fragile ecosystem (e.g., estuaries, low-flow rivers), or 
blending with other environmental systems such as a river or groundwater basin. Tertiary treatment can 
include biological and filtration processes. 

* Advanced Water Treatment, or Advanced Water Purification, refers to processes that purify water for uses 
such as irrigation or for water blended with other environmental systems such as a river, reservoir, or 
groundwater basin prior to reuse. Advanced water treatment can also include treatment processes to 
remove nitrogen and phosphorus to allow discharge into a highly sensitive or fragile ecosystem (e.g., 
estuaries, low-flow rivers, coral reefs, etc.). 


Planning Approaches 
* Valley Water's One Water Plan is a long-term endeavor that: 
— serves as a roadmap for integrated water resource planning, 
— reflects state, regional, and local policies in a countywide framework, 
— encompasses goals and objectives for flood protection, stream stewardship, and water supply, and 
— provides a framework for incremental, intentional, and measurable improvements. 
* Portfolio is a combination of individual project components, a project alternative. 


* Programmatic Approach is a strategic arrangement of individual, interlinked projects that collectively yield 
large-scale impacts, such as the Countywide approach to improving regional water supply reliability 
through considering a range of water reuse opportunities. 


* Rubric is a framework used for evaluating the potable reuse portfolios based on various regulatory criteria. 
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Regulations and Permits 


¢ National Pollutant Discharge Elimination System (NPDES) was instituted as part of the Clean Water Act, a 
permit program that controls water pollution by regulating point sources of discharge. 


* Title 22 Standards are the requirements established by the State Water Resources Control Board Division 
of Drinking Water (formerly the California Department of Public Health) for the production and use of 
recycled water. Title 22, Chapter 3, Article 3 of the California Code of Regulations, outlines the level 
of treatment required for allowable uses for recycled water. The most typical uses include irrigation, 
firefighting, residential landscape watering, industrial uses, food crop production, construction activities, 
commercial laundries, toilet flushing, road cleaning, recreational purposes, lakes, ponds, and decorative 
fountains. Section 13550 of the California Water Code is a declaration by the State Legislature that the 
use of potable water is a waste if recycled water is available. 

* TMF Capacity—technical, managerial, and financial capacity—is a concept first introduced by Congress 
in the 1996 Amendments to the Safe Drinking Water Act. The concept derives from a philosophy that 
capable water systems consistently provide safe and reliable water service, meet water quality standards 
required by regulations, and practice ongoing vigilance in operations and maintenance of facilities to 
protect the public's drinking water supply. To describe capability, Congress used the term “capacity 
development” with three components: technical, managerial, and financial. As shown in the following 
figure, a water system capable of protecting public health must have adequate capacity in all three 
components for near-term and long-term sustainability. 


Technical 
TMF capacity is 
dieting ay he Adequacy of physical Expertise of 
+h 5 water system system personnel 

capability of public 6 Gira « Technical 
water systems to + Treatment/Monitoring knowledge 
protect public health * Storage + 08M 
through long-term * Conveyance/distribution 
sustainability 
and regulatory 
compliance 

Financial 

Resources of water system 


+ Revenue sufficiency 
* Credit worthiness 
* Fiscal management & control 


Visual Glossary-2. The capability of public water systems to protect public health through 
long-term sustainability and regulatory compliance requires TMF capacity 


Note: Figure adapted from a USEPA webpage, “Building the Capacity of Drinking Water Systems: Learn about Capacity Development” 
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CoRe Plan Partnerships and Engagement 


Partner Agencies consist of staff from the cities of Palo Alto, Mountain View, Sunnyvale, San José, Santa 
Clara, Morgan Hill, and Gilroy that represent the four recycled water producers in Santa Clara County, 
along with owners/operators of recycled water systems. Valley Water will work closely with these 
partner agencies to secure source water for reuse and help the Partner Agencies meet their own reuse 
supply goals. 


Project Partners consist of the Partner Agencies and Valley Water. Collectively, they form the 

Project Partner Group (PPG) that meets periodically to develop and shape the CoRe Plan’s projects 

and portfolios. 

Executive Leadership Group (ELG) refers to executive-level representatives (e.g., city manager or division 
manager) from the Partner Agencies who contribute strategic direction to the CoRe Plan. 


Stakeholder Task Force (TF) refers to a group convened for the purpose of providing input to Valley Water 
and the Project Partners with respect to developing the CoRe Plan. The Stakeholder TF is composed of 
representative interests/organizations related to business/economy, chambers of commerce, planning, 
public policy, water rates advocacy, environmental advocacy, environmental justice, medical community, 
diversity, stormwater, groundwater, other water and recycled water suppliers/agencies. 

Independent Advisory Panel (IAP) is a third-party body composed of leading potable reuse researchers 

and subject matter experts convened to review and provide feedback on proposed CoRe Plan projects, 
portfolios, and options related to technical feasibility and regulatory compliance. Panel members include: 


- James Crook, PhD, PE, BCEE - Adam Olivieri, DrPH, PE 
- Katherine Cushing, PhD - Mehul Patel, PE 
- Jean Moran, PhD - Shane Snyder, PhD 


Santa Clara County Geography and Groundwater Basins/Subbasins 


The CoRe Plan refers to North County and South County as general reference points. These terms are 
informal as used in this plan, yet generally consistent with the groundwater benefit zone boundaries. The 
following terms and figure below offer further context. 


North County refers to the area north of Metcalf Road, which encompasses San José, Santa Clara, 
Sunnyvale, Palo Alto, Mountain View, and other municipalities. 


— The North County sits atop the Santa Clara Subbasin (green shaded area in the figure), an area within 
the boundaries of the San Francisco Bay Regional Water Quality Control Board. 


South County refers to the area south of Metcalf Road, including Coyote Valley, Morgan Hill, and Gilroy. 


— The area south of Metcalf Road and north of Cochrane Road is the Coyote Valley Recharge Area (pink 
shaded area), which is part of the Santa Clara Subbasin. 


— The Llagas Subbasin is the southernmost groundwater subbasin (purple shaded area) and a critical 
water supply source for the cities of Morgan Hill and Gilroy. 


— This area is within the boundaries of the Central Coast Regional Water Quality Control Board. 
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Visual Glossary-3, Santa Clara County general location, groundwater ubbasins, and existing water/Wastewater treatment facilities 
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Association for the Advancement of Cost Engineering 
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northern portion of Santa Clara County (see Glossary) 
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disinfection byproduct(s) 

Division of Drinking Water 

direct potable reuse 

Environmental Impact Report 

East Palo Alto Sanitary District 

full advanced treatment 

force main 


Feasibility Study for Recycled Water 
Expansion 


foot/feet 

granular activated carbon 
greenhouse gas 

gallon(s) per minute 
groundwater recharge 
high-density polyethylene 
horsepower 


hour(s) 
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Master Plan 
MBR 
MF 
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Independent Advisory Panel 
inch(es) 

indirect potable reuse 
kilowatt-hour(s) 

liter(s) 

Los Altos Treatment Plant 
pound(s) 

linear foot/feet 

Los Gatos recharge ponds system 
log reduction value 

million(s) 

Countywide Water Reuse Master Plan 
membrane bioreactor 
microfiltration 

million gallons 

milligram(s) per liter 

million gallons per day 

millijoules per square centimeter 
midpoint 

not applicable 


National Aeronautics and Space 
Administration 


N-nitrosodimethylamine 
National Environmental Protection Act 
nanometer 


National Pollutant Discharge 
Elimination System 


non-potable reuse 

enhanced non-potable reuse 

net present value 

National Water Research Institute 
operations and maintenance 
ozone 

off-specification 

Palo Alto/Mountain View 
pressure decay test 

per- and polyfluoroalkyl substances 
pipeline 


Project Partner Group 
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PR 
PS 
R&R 


potable reuse 
pump station 


replacement and renewal 


Regional Board Regional Water Quality Control Board 


RMA 
RO 
ROC 
ROCMP 
RWA 
RWF 
RWMP. 
RwocP 
RWS 
SBA 
SBWR 
SCRWA 


SF Bay 
SFPUC 


SJ/SC 

SJ Muni 
SJW 

SNMP 
State Board 
SVAWPC. 


SWA 
TAF 
TBD 
TDH 
TDS 
™ 


uv 
uv/AOP 


UVT 


Resource Management Associations 
reverse osmosis 

RO concentrate 

ROC Management Plan 

raw water augmentation 

regional wastewater facility 
Recycled Water Master Plan 
Regional Water Quality Control Plant 
recycled water system 

South Bay Aqueduct 

South Bay Water Recycling 


South County Regional Wastewater 
Authority 


San Francisco Bay 


San Francisco Public Utilities 
Commission 


San José-Santa Clara 

San José Municipal Water System 
San Jose Water+ 

Salt and Nutrient Management Plan 
State Water Resources Control Board 


Silicon Valley Advanced Water 
Purification Center 


surface water augmentation 
thousand acre-feet 

To be determined 

total dynamic head 

total dissolved solids 
technical memorandum 
total organic carbon 

treated water augmentation 
ultrafiltration 

ultraviolet 


ultraviolet/advanced oxidation 
process 


UV transmittance 


+ san Jose Water does not use an accent in their name, 
though City of San José does. 


UWMP 
W/G/C 

w/Q 

Valley Water 
WEAP. 


WPcP 
woo 
WSMP 
wr 
WWTP 
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Urban Water Management Plan 
virus/Giardia/Cryptosporidium 
volume divided by flow 

Santa Clara Valley Water District 


Water Evaluation and Planning 
System 


Water Pollution Control Plant 
water quality objective 
Water Supply Master Plan 
water treatment plant 


wastewater treatment plant 
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Executive Summary 


Santa Clara Valley Water District (Valley Water) initiated development of the Countywide Water Reuse Master 

Plan (Master Plan; also referred to as the CoRe Plan) to integrate existing recycled water studies, plans, and 

infrastructure in partnership with four existing recycled water systems (RWS) delivering non-potable reuse 

(NPR) water in Santa Clara County (County) (Figure ES-1). Referred to as Partner Agencies, the NPR 

producers include: 

« San José/Santa Clara Regional Wastewater Facility (SJ/SC RWF): The SJ/SC RWF produces recycled 
water for wholesale distribution via the South Bay Water Recycling (SBWR) system. 

« — City of Palo Alto: The Palo Alto Regional Water Quality Control Plant (RWQCP) produces recycled water 
for distribution in the Palo Alto / Mountain View (PA/MV) RWS. 

« — City of Sunnyvale: The Sunnyvale Water Pollution Control Plant (WPCP) produces recycled water for 
distribution in the Sunnyvale RWS. 

« South County Regional Wastewater Authority (SCRWA): SCRWA produces recycled water for distribution 
in the South County RWS. 


Santa Clara County 


Palo Alto RWQCP 
* Pala Alto 


+ Mountain View Sunnyvale 
* Los Altos Nv 


+ Los Altos Hills wecP 
+ EPASD 
+ Stanford University 


Figure ES-1. Partner Agencies’ sewershed areas and cities contributing flows 
EPASD = East Palo Alto Sanitary District 
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The Master Plan provides a framework to make collaborative decisions related to integrated actions to 
increase the region’s water supply reliability through reuse, as applied to a planning horizon through 2040. 
Objectives of the Master Plan include: 


1. Determine reuse supply availability and benefits. 

2. Evaluate potential regional integration. 

3. Guide system expansion through interagency agreements and governance. 

4. Solicit input and generate regional support for the Master Plan via coordination and stakeholder 
outreach. 


The Master Plan presents and evaluates several portfolios (formerly called alternatives) of potential future 

reuse projects, along with related information that may support potential future interagency agreements and 

governance. 

This technical memorandum (TM), the Feasible Project Portfolios TM (Appendix A-1 to the CoRe Plan), is an 

interim deliverable that accomplishes the following: 

+ Further develops three water reuse portfolios identified in the Conceptual Alternatives TM (Appendix F) 
to be carried forward for feasibility analysis 

+ Further defines project elements—essentially the building blocks of the three portfolios—to a preliminary 
(10%) design level 

- Evaluates the portfolios against several criteria, such as economics, environmental benefits/impacts, 
and ease of implementation 

« Serves as a critical foundation for the Master Plan by framing each portfolio’s benefits, costs, and risks 


Project Elements 


The portfolios are composed of sets of project elements in two general categories: treatment facilities and 
conveyance/distribution facilities (i.e., pipelines and pump stations). 


Treatment Facilities 


The treatment facilities are distinguished by source water, treatment level, and delivery point, as 
summarized below. 


Source Water. The proposed advanced water purification facilities (AWPF) treat wastewater from four 
sources: 

«  SJ/SC RWF 

« — Palo Alto RWQCP 

« Sunnyvale WPCP 

« Morgan Hill trunk sewer (for satellite treatment) 


Source water availability depends on several factors, including projected wastewater treatment plan (WWTP) 
influent and outflow streams (e.g., NPR demands, environmental flows, and losses). To account for 
uncertainty in future influent projections, a range of flows was considered. The lower bound assumes 
influent remains constant through the planning horizon. The upper bound uses the same baseline but 
assumes flows increase at the rate projected in individual agencies’ wastewater or recycled water master 
plans. 

As shown in Table ES-1, San José/Santa Clara RWF is expected to have sufficient source water to meet 
Valley Water's goal of 24,000 acre-feet per year (AFY) for potable reuse (PR). For an AWPF dependent on 
effluent from Sunnyvale or Palo Alto, there is a risk of lower yield (below Valley Water’s goal). In South 
County, the satellite option depends on the availability of raw wastewater from Morgan Hill, which fluctuates 
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seasonally. More details on the flow evaluation are included in Appendix A-2 (Compendium of Flow 
Assessments, Facility Design Capacity, and Annual Yield). 


Table E Summary of Projected Annual Flows and Yields 


Annualized Flows Projected for 2035 (mgd) 
WWIP Influent Avg. Annual Purified Water Anticipated 
Avg. Dry Environmental | Future ROC Calculated | Assumed Potable 
Weather Flow Avg. Annual | Flows & Misc. NPR from Net Effluent | Production Avg. Reuse Yield 
Location (ADWF) Flow Losses Demand NPR+ | Remaining? | Capacity | Production (AFY) 

98.4- 100.5- 4 71- : ; 

$J/SC 106 108.2 ~ 27.64 18 18.7 24 21.6 24,000 
47.75 19.3- 13.3- 10.5 - 11,700 - 
Pala Alto 19.6 213 33r a 02 15.3 a4 11.88) 13,2008 
11.2:-) 11.9- 6.3- 4.9- 5,500 - 
Sunnyvale 15.9 16.9 4.0 15 O14 113 10.5 B.8e 91800" 
Morgan Hill = - ~ = = 2.1 2.1 L7 1,900 


oe 


2 


& 


Calculated Net Effluent Remaining = Avg. Annual WWTP influent - [Environmental Flows & Misc. Losses + Future NPR Demand + ROC from NPR*] 
3 mgd of future flows to Renzel Marsh and potentially to horizontal levees and 0.3 mgd for losses in/around RWQCP (from 2015 Urban Water 
Management Plan) 

4 mgd for evaporation and capping at Sunnyvale’s treatment ponds 

SBWR retailers’ future NPR demand, as provided by SBWR staff. Does not include potential future NPR demand in Morgan Hill 

ROC stream related to existing Silicon Valley Advanced Water Purification Center (SVAWPC) operating at 8 mgd capacity; used to improve water 
quality of NPR to meet a total dissolved solids (TDS) target of 500 milligrams per liter (mg/L) year-round. 

San José AWPF was sized assuming a 90% online factor, due to extent calculated net effluent remaining exceeds the 24,000 AFY goal. 

Palo Alto and Sunnyvale AWPFs were sized to maximize production of purified water while also maintaining a reasonable AWPF efficiency, based 
on source flow availability. More details on flow availability and AWPF sizing are included in Appendix A-2. 


mgd = million gallons per day 


Treatment Level. The extent of treatment varies by AWPF and portfolio, based on the intended use of 
product water. The following types of reuse were considered in this analysis: 


Non-potable reuse. NPR systems in the County provide Title 22 disinfected tertiary recycled water for 
non-potable beneficial uses, such as landscape irrigation and industrial cooling. 


Enhanced NPR, also referred to as NPR+. To improve the quality of Title 22 recycled water for such 
uses, it can be blended with purified water (reverse osmosis [RO] treated or equivalent water quality). 


Indirect potable reuse (IPR). Characterized by use of an environmental buffer prior to becoming a 
potable water supply, IPR can be accomplished through groundwater recharge (GWR) or surface water 
augmentation (SWA). 


Direct potable reuse (DPR). Defined by the absence of a significant environmental buffer prior to 
becoming a potable water supply, DPR is accomplished through raw water augmentation (RWA) or 
treated water augmentation (TWA). State DPR regulations are in process of development and 
anticipated by December 2023. 


Delivery Point. Delivery points refer to locations where treated water would be conveyed for reuse (NPR or 
PR). The delivery points considered in this TM, grouped by treated water type, include: 


NPR/NPR+: New and existing NPR users throughout the County 


[ Brown +Caldwell 
3 


Use of conti cified at the beginning of this document 


Appendix A-1 Feasible Project Portfolios 


«  GWR: Los Gatos Recharge Ponds (LGRP2) in North County and a combination of several percolation 
ponds in South County 

«  SWA: Valley Water's Anderson Reservoir? in South County, near Morgan Hill 

»  RWA: South Bay Aqueduct (SBA) terminal tank at Penitencia Water Treatment Plant (WTP) 


« TWA: North Side Storage Tanks to serve the City of Santa Clara and San José Municipal Water System 
(SJ Muni) water distribution systems, the Gibraltar Reservoir to convey treated water south along Valley 
Water’s Milpitas Pipeline, the Piedmont Valve Yard to convey treated water north along Valley Water's 
Milpitas Pipeline or south along Valley Water's East Pipeline, and the West Pipeline to serve Valley Water 
customers in the western portion of the County. 


Residuals Management 


Though level of treatment varies, each potential AWPF is anticipated to consist of a process train that 
includes reverse osmosis (RO), which generates a concentrate stream. RO concentrate (ROC) management 
strategies vary depending on AWPF location and capacity. Valley Water is considering various management 
options as part of a ROC Management Plan (ROCMP) currently being developed in a parallel, separate 
project with the Master Plan. The ROCMP team is informing the feasible portfolios evaluation, specifically in 
terms of site-specific ROC management options, costs, and permitting complexity. 


Conveyance/Distribution/Delivery Points 
Conveyance and distribution project elements include: 


+ NPR/NPR+ distribution system expansions (based on retailers’ previous studies) 


+ Interties between recycled water systems, including between Sunnyvale and SBWR and/or Sunnyvale 
and PA/MV 


« — Effluent pipelines from WWTP to AWPFs for treatment 
- Purified water pipelines from AWPFs to delivery points 
« —LGRP piping improvements 

«  Penitencia WTP improvements 

« ROC pipelines 

» Pump stations 


Portfolio Development 


The development of portfolios began in 2018 with identifying five conceptual portfolios and engaging Partner 

Agencies to select three conceptual portfolios and a variety of project elements for further development and 

evaluation. 

The three portfolios selected for this evaluation each include a major PR project element(s) with source flow 

from the North County WWTPs, including the SJ/SC RWF, Palo Alto RWQCP, and Sunnyvale WPCP. Using 

source water from these facilities is the only way to potentially meet the 24,000 AFY PR goal. Treatment 

elements of the three portfolios are named using the potential facilities’ locations and include: 

+ Portfolio 1: San José AWPF for GWR at LGRP, RWA at Penitencia WTP, or TWA in Santa Clara and San 
José distribution systems north of Highway 101 and turnouts along Valley Water's East Pipeline 


2 Valley Water's system of recharge ponds located in Los Gatos are referred to as Los Gatos Recharge Ponds (LGRP) system in past 
documents. In recent documents and going forward, Valley Water is referring to the same facility as Los Gatos recharge system 
(LGRS). 


3 if Anderson Reservoir is decommissioned in the future, other reservoirs may need to be considered (e.g., Calero Reservoir). 
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+ — Portfolio 2: Combined Palo Alto/Sunnyvale Regional AWPF for GWR at LGRP. 
+ Portfolio 4: Separate Palo Alto and Sunnyvale AWPFs for GWR at LGRP 


NPR/NPR+ elements and South County project elements were evaluated separately and may be 
incorporated into any portfolio. 


NPR/NPR¢+ Expansion (Featured in All Portfolios) 


NPR expansion is expected to occur throughout the County. NPR can minimize the need to increase potable 
water system capacity and treatment. Relative to producing water for PR, NPR is often a lower-cost water 
supply. 

The project team compiled information from recycled water retailers’ Urban Water Management Plans 
(UWMP) about NPR expansion to sum the total 2040 NPR demand (Table ES-2). 


rm NPR Demands by Partner Agency 


2040 NPR Demand 
Partner Agency Water Retailers mgd AFY® Current Contractual Obligation” 
Palo Alto 
PA/MV RWS : 2.5 2,800 | Mountain View has the right to receive up to 3 mgd of peak flow 
Mountain View 
Sunnyvale Valley Water can receive 595 AFY for distribution within 
Sunnyvale RWS Cal Water (Cupertino) 15 1,700 | Sunnyvale and at least 500 AFY for distribution outside 
San Jose Water (Cupertino) ‘Sunnyvale’s city limits 
Santa Clara 
‘SJ Muni Valley Water has the right to at least 5 mgd from the Silver Creek 
SBWR 27.6 30,900° | Pipeline (through January 22, 2027, unless agreement is 
San Jose Water extended) 
Milpitas 
Gilroy 3.3 3,700 
SCRWA - None 
Morgan Hill 2.6 2,900¢ 
Countvaide Total, excluding Morgan Hill 34.9 39,100 
sai Total, including Morgan Hill 37.5 42,0008 


a. Projected 2040 NPR demands from 2015 UWMPs within the retail water service areas, rounded to the nearest 100 AFY. For the City of Morgan 
Hill, NPR demand is equal to the conceptual buildout demand identified in the 2015 South County Recycled Water Master Plan Update. Long- 
term demands assume that any existing NPR is estimated into the future year UWMP demanods, if applicable. 

b. Projected NPR demands do not fully capture potential allocations per contractual agreements. 

Reflects updated NPR demands provided by SBWR staff in January 2019. 

d. Reflects Morgan Hill's conceptual buildout demands per the 2015 South County Recycled Water Master Plan Update. 


° 


Portfolio 1 - San José AWPF 


Portfolio 1 considers using available effluent from the SJ/SC RWF to feed a new AWPF adjacent to the 

existing Silicon Valley Advanced Water Purification Center (SVAWPC). Four treatment and delivery options 

were evaluated: 

+ Portfolio 1a - San José AWPF for GWR, which delivers up to 24,000 AFY to LGRP for groundwater 
replenishment. 

« — Portfolio 1b - San José AWPF for RWA, which delivers up to 24,000 AFY to the SBA terminal tank located 
immediately upstream of the Penitencia WTP. 


+ — Portfolio 1c - San José AWPF for TWA, which delivers up to 24,000 AFY to local drinking water 
distribution systems in two directions: east to the North Side Storage Tanks serving the cities of San 
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Jose and Santa Clara (portions north of Highway 101) and south to the existing Milpitas Pipeline at the 
Gibraltar Reservoir. Purified water sent through the Milpitas Pipeline could be blended with other treated 
water at the Piedmont Valve Yard and modulating valve vault near Penitencia WTP and conveyed to 
Valley Water turnouts along the East Pipeline. 

+ Portfolio 1d - San José AWPF for TWA, which delivers up to 24,000 AFY to local drinking water 
distribution systems in two directions: east to the North Side Storage Tanks serving the cities of San 
Jose and Santa Clara (portions north of Highway 101) and south (via a new pipeline parallel to the 
existing Milpitas Pipeline) to the Piedmont Valve Yard near Penitencia WTP for delivery to Valley Water 
turnouts along the East Pipeline. 


The differences among Portfolios 1a through 1d are summarized in Table ES-3. 


Criteria Portfolio 1a Portfolio 1b | Portfolio 1¢ Portfolio 1d 
Supply source ‘SJ/SC RWF 
AWPF design capacity 24 mgd 
Reuse type GWR RWA TWA TWA 
North Side Storage Tanks 


and Gibraltar Reservoir North Side Storage Tanks 


Delivery point(s) LGRP Penitencia WTP and Piedmont Valve Yard 
to send water south via to use East Pipeline 
existing Milpitas Pipeline Use restr pen 

Anticipated yield (purified water) 24,000 AFY 


Purified water pump station, flow 


(in gallons per minute [gpm]) 16,700 gpm* 

" 250 ft to North Side Tank: 
Purified water pump station, total 400 ft Ben 250 ft to North Side Tanks eee 0 hs ‘ i N a ‘S 
dynamic head (TDH, in feet {ft}) 350/ftto Milpitas Pipeline |" ta Fledmont Valve! 
Conveyance pipeline length (in 18.1 mi 8.9 mi 3.9 mi AT mi 8.2 mi 47 mi 
miles [mi]) and diameter (in inches) (48") (48") (36") (24") (36") (24") 

3-million-gallon (MG) 
inaline: " 

Delivery point improvements New pipeline: 4,700 ft storage tank’, n/a n/a 


(18-inch to 36-inch) chemical dosing system, 
and 66-inch blend pipe 


Blend ROC with $J/SC RWF effluent at a new outfall (including a new pipeline and pump station) located beyond 


ROC management strategy weir of existing outfall. 


a. 1gpm = 0.00144 mgd 
b. 3:MG storage tank is sized to provide about 3 hours’ worth of operational purified water storage at Penitencia WTP. If the AWPF is offline, Valley 
Water could request a transfer from the State Water Project, which has an assumed 3- to 4-hour response time. (Valley Water, 2018) 


Portfolio 2 - Combined Regional Palo Alto/Sunnyvale AWPF 


Portfolio 2 considers combining available effluent from the Palo Alto RWQCP and the Sunnyvale WPCP for 
treatment at one AWPF that would provide regional benefit through GWR at LGRP. Sourcing one AWPF from 
two WWTPs (operated by two separate agencies) is uncommon and likely involves unique interagency and 
regulatory circumstances. In addition, source flow availability is a key consideration for a Palo Alto and 
Sunnyvale-based portfolio, as total combined WWTP influents may not be sufficient to meet Valley Water's 
24,000-AFY PR goal. Two options were evaluated: 

+ — Portfolio 2a - Combined Regional AWPF in Palo Alto for GWR (LGRP) 


+ — Portfolio 2b - Combined Regional AWPF on Sunnyvale AWPF Site for GWR (LGRP) 
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Both options are designed to deliver up to 23,000 AFY to LGRP for GWR. Key attributes of Portfolios 2a and 
2b are summarized in Table ES-4. 


Table ES-4. Portfe 2a and 2b Comparison of Key Attributes 


Criteria Portfolio 2a Portfolio 2b 
Supply source Palo Alto Sunnyvale 
24.5 mgd 24.5 mgd 
AWPF design capacity (24 mgd for PR; (24 mgd for PR; 
0.5 mgd for NPR+ in Sunnyvale) 0.5 mgd for NPR+ in Sunnyvale) 
Reuse type GWR GWR 
Delivery point LGRP LGRP 


Anticipated yield (purified water) 17,300 - 23,000 AFY* 17,300 - 23,000 AFY* 


From Palo Alto RWQCP: 2.9-mi 


Effluent pipeline length From Palo Alto RWQCP: 10-mi 


and diameter From Sunnyvale WPCP: 7.4-mi 36") 
(36") 
Purified water pump station, flow 16,700 gpm? 16,700 gpm? 
Purified water pump station, TDH 400 ft 400 ft 
Conveyance pipeline length and 20.3 mi 17.1mi 
diameter (48") (48") 
New pipeline: 4,700 ft 4,700 ft 


Delivery point improvements 


(18” to 36”) (18” to 36”) 


ROC management strategy 


Use a new pipeline and pump station to 
convey ROC to the RWQCP for blending 
with effluent at the existing outfall. 


Discharge ROC at a new shallow water 
outfall at Guadalupe Slough for 
enhanced mixing. 


a. Based on the range of projected influent using upper and lower bounds. See Section 2 and Appendix A-2 for details. 
b. 1 gpm = 0.00144 mgd 


Portfolio 4 - Separate Palo Alto and Sunnyvale AWPFs for GWR 


Portfolio 4 considers using available effluent from the Palo Alto RWQCP and the Sunnyvale WPCP for GWR at 
the LGRP. In this portfolio, two AWPFs would be constructed to use available flow from each WWTP. The 
Sunnyvale AWPF would be located on Recycle Hill, and the Palo Alto facility would be on the former Los Altos 
Treatment Plant (LATP) site located in Palo Alto. Key elements of Portfolio 4 are summarized in Table ES-5. 
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4 Summary of Key Attributes 


Criteria Palo Alto AWPF (1 of 2 AWPFs) Sunnyvale AWPF (2 of 2 AWPFs) 
AWPF design capacity 14 mgd 10.5 mgd 
Reuse type GWR GWR 
Delivery point LGRP LGRP 


Anticipated yield (purified water) 


11,700 - 13,200 AFY 


5,500 - 9,800 AFY 


Combined yield (purified water) 


17,3002 - 23,000 AFY 


17,3002- 23,000 AFY 


Purified water pump station, flow 9,720 gpm 6,950 gpm 
Purified water pump station, TDH 130 ft 400 ft 

From AWPF to joint 6.5 mi 2.2 mi 
Conveyance pipeline length _Putified water pipeline (36”) 36") 
and diameter From joint purified 13.7 mi 13.7 mi 

water pipeline to LGRP (48”) (48") 

“ 5 New pipeline: 4,700 ft New pipeline: 4,700 ft 

Delivery point improvements (18" to 36”) (18” to 36") 


ROC management strategy 


Use a new pipeline and pump station to 
convey ROC to the RWQCP for blending 
with effluent at the existing outfall. 


Discharge ROC at a new shallow water 
outfall at Guadalupe Slough for 
enhanced mixing. 


a. Difference due to rounding. 
b. 1.gpm = 0.00144 mgd 


South County Reuse Options 


To explore solutions to augment Morgan Hill's overall supply, the Project Team reviewed previous South 
County reuse work and developed new conceptual reuse options for consideration. South County reuse 
options may be incorporated into any of the portfolios. 


The 2015 South County Recycled Water Master Plan (RWMP) (SCRWA, 2016) evaluated reuse alternatives 
for Morgan Hill, identifying NPR expansion near the SCRWA WWTP as the preferred option since conveying 
water north to Morgan Hill would require substantial energy. Recycled water service at the SCRWA facility is 
already challenged in meeting existing maximum day NPR demand in Gilroy (5.2 mgd in 2014), using most 
of the average dry weather influent flow (6.0 mgd in 2014). 

The Master Plan is exploring several new project concepts, described below and summarized in Table ES-6. 

+ NPR+ delivered from the SBWR system, using a 5.8-mile extension originating near Metcalf Energy 
Center that could serve peak demands of up to 5 mgd to provide an estimated annualized NPR demand 
of up to 5,100 AFY in the Morgan Hill area. 

+ IPR via GWR, with water treated at a satellite WWTP and AWPF in Morgan Hill and then delivered to 
nearby percolation ponds within the Llagas Subbasin (for example, the San Pedro recharge ponds). 

« IPR via SWA, with water treated at a satellite WWTF and AWPF in Morgan Hill and then delivered to the 
south end of Anderson Reservoir. A corresponding flow from the Santa Clara Conduit could be supplied 
to the San Pedro and/or Main Avenue ponds to benefit the Llagas Subbasin, which underlies Morgan Hill 
and Gilroy. 

+ DPR via TWA, with water treated at a satellite WWTF and AWPF in Morgan Hill and then delivered to the 
Morgan Hill drinking water distribution system. 

« DPR via TWA, with water treated at a new AWPF adjacent to SCRWA in Gilroy and then delivered to the 
Morgan Hill drinking water distribution system. 
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Table ES-6. Overview of South County Reuse Options 


Retise Capital Cost 
Source Flow Delivery Point Summary ($2019 in 
Type 
millions) 
- Per the 2015 South County RWMP, extend pipeline parallel to existing 
NPR SCRWA New Morgan Hill NPR joint sewer trunk line to convey recycled water from SCRWA in Gilroy to $60" 
distribution system i 
customers in Morgan Hill 
1 Extend Silver Creek Pipeline from Metcalf Energy Center to customers in 
NPR+ | SBWR Ph aera Morgan Hill; referred to as Morgan Hill Option 1 in this study and reflects S74 
o full buildout of NPR to meet market demand. 
Morgan Hill ‘San Pedro Ponds (assumed ae . 7 
GWR satellite WWTP location forestimating —_ Reetarge Llagas Subbasin with punfled water, referred to as Morgan Hill $1250 
and AWPF costs) econ in thls SUUdy: 
Morgan Hill Pump purified water to Anderson Reservoir for blending and dilution, then 
SWA satellite WWTP | Anderson Reservoir recharge equal volume of raw water from the Santa Clara Conduit in $145" 
and AWPF Llagas Subbasin; referred to as Morgan Hill Option 3 in this study. 
Pump purified water from an AWPF at SCRWA (Gilroy) to Coyote Reservoir 
SCRWA and 7 for blending and dilution. Coyote flows to Anderson Reservoir, allowing i 
SWA Gilroy awpr —__CVOte Reservoir Morgan Hill to recharge equal volume from the Santa Clara conduit in . 
Llagas Subbasin. 
SCRWAand Pump purified water from an AWPF at SCRWA (Gilroy) to Pacheco Conduit 
RWA Gilroy AWPF Pacheco Conduit for RWA at Santa Teresa and/or Rinconada WTPs, allowing Morgan Hill to a 
may: recharge equal volume from the Santa Clara Conduit in Llagas Subbasin. 
Morgan Hill Morgan Hill engineered Deliver purified water from a satellite WWTP and AWPF in Morgan Hill to 
TWA satellite WWTP | storage/potable engineered storage, then to the Morgan Hill potable water distribution te 
and AWPF distribution system system. 
TWA ‘SCRWA and Gilroy engineered storage/ | Deliver purified water from an AWPF at SCRWA to engineered storage, é 
Gilroy AWPF potable distribution system | then to the Gilroy potable water distribution system. ~ 


a. Cost from SCRWA (2016) escalated to 2019 dollars. 
b. Cost calculated as part of Master Plan (see Appendix A-6, Cost Estimates) 
c. Notavailable 


Preliminary design of all AWPFs in this TM involve full advanced treatment (FAT), which require ROC 
management solutions. Valley Water’s ROCMP team reported that the best option for managing ROC from a 
Morgan Hill AWPF would require 80 to 100 acres of lined evaporation ponds, though a location or cost for 
the evaporation ponds has not been identified. 


Economic Assessment 


Capital and annual O&M costs were estimated for each portfolio and form the basis for the 30-year and 100- 
year life-cycle assessments. The lifecycle costs consist of capital; replacement and renewal (R&R) of major 
equipment; and O&M of new treatment facilities, pump stations, pipelines, and water supplies. Table ES-7 
summarizes estimated costs for each North County portfolio, and Table ES-8 summarizes estimated costs 
for each South County reuse option. Cost estimates do not include land acquisition costs. 
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Table ES-7. North County Portfolios Economic Comparison Summary 


Portfolio 1a Portfolio 1b Portfolio 1¢ Portfolio 1d Portfolio 2a Portfolio 2b Portfolio 4 
AWPF Capacity (mgd) 24 24 24 24 24.5 24.5 24.5 
Costs $2019 * 
Total Capital Cost $635M $630M $535M $585M $765M $765M $805M 
Annual O&M Cost $19.6M $22.7™M $22.3M $22.3M $20.9M $20.0M $21.4M 
30-Year Life-cycle Costs 
R&R Cost” $190M $235M $230M $230M $195M $195M $225M 
Total Life-cycle Cost, Present Value» $975M $1,045M $955M $1,000M $1,110M $1,095M $1,170M 
Ue oteum conan ge ame] Sie, ewe) ae ee) «Bae 
100-Year Life-cycle Costs 
R&R Cost $1,065M $1,210M $1,170M $1,200M $1,135M $1,110M $1,235M 
Total Life-cycle Cost, Present Value ” $1,365M $1,495M $1,395M $1,440M $1,525M $1,495M $1,605M 
Leyte Unt ost 6/48 S2A00/AE $2800) ete SB 800/KF—_83100/8F 


a. The scope of this project includes Class 5 cost estimates. Per AACE International's criteria, expected accuracy for Class 5 estimates typically ranges from -50% to +100%. In developing 
preliminary (10%) designs, the Project Team collected quotes from equipment manufacturers for the AWPFs’ treatment process systems, increasing the level of accuracy of AWPF costs 
consistent with Class 4 estimates (-30% to +50%). Values are rounded up to the nearest $5 million for capital costs, $100,000 for annual O&M costs; and $100 for life-cycle unit costs. All costs 
are presented in 2019 dollars. 

b. ROC management is not included in summary costs. See portfolio descriptions in Sections 3 and 4 for information on ROC management costs as estimated in the Evaluation of ROC 
Management Options Final Report (Valley Water, 2020). 

c. The range of unit costs represent the upper and lower bounds of assumed portfolio yield. See Appendix A-2 for additional detail on flow assumptions. 
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Table ES-8. South County Reuse Options Econo! 


Option 1 Option 2 Option 3 
(NPR+ from SBWR) (Gwr) (SWA) 

Supply yield (AFY) 2,900 | 1,900 1,900 
Total Capital Cost» $70M $75M $95M 
Annual O&M Cost®*" $2.6M $6.8M $7.1M 
30-Year Life-cycle Costs 

R&R Cost* $5M. $35M $40M 
Total Life-cycle Cost, Present Value »* $110M $200M $225M 
Life-cycle Unit Cost ($/AF)*>°4 $2,200/AF $6,100/AF $6,900/AF 
100-Year Life-cycle Costs 

R&R Cost? $20M $170M $190M 
Total Life-cycle Cost, Present Value ** $145M $315M $345M 
Life-cycle Unit Cost ($/AF)*>°4 $1,700/AF $5,400/AF $5,900/AF 


a. The scope of this project includes Class 5 cost estimates. Per AACE International's criteria, expected accuracy for Class 5 estimates typically 
ranges from -50% to +100%. In developing preliminary (10%) designs, the Project Team collected quotes from equipment manufacturers for the 
AWPFs' treatment process systems, increasing the level of accuracy of AWPF costs consistent with Class 4 estimates (-30% to +50%). Values are 
rounded up to the nearest $5 million for capital costs, $100,000 for annual O&M costs; and $100 for life-cycle unit costs. All costs are presented 
in 2019 dollars. 

b. ROC management is not included in summary costs. See portfolio descriptions in Section 3 for information on ROC management costs as 
estimated in the Evaluation of ROC Management Options Final Report (Valley Water, 2020). 

c. NPR¢ distribution system for Option 1 is included in capital and O&M costs but not R&R costs. Lifecycle costs therefore do not reflect R&R costs 
for the NPR+ distribution system. 

d. Lifecycle unit cost for Option 1 is based on the high end of the supply yield range. 


Portfolio Evaluation and Risk Assessment Tool 


The Master Plan explores various reuse strategies and is not intended to result in selection of a single 
recommended project. Thus, the Project Team created two tools to compare portfolios: an evaluation tool 
and a risk tool. The evaluation tool is used to compare portfolios relative to one another with respect to 
prioritization criteria identified by Valley Water and its Partner Agencies. Risks for each portfolio are 
assessed separately from the overall evaluation to provide a focused review of aspects that may disrupt, 
delay, or halt projects. The risk tool assesses the likelihood and consequence of each risk and compiles 
them into a composite risk score for each portfolio. 


The evaluation tool compares the North County Portfolios with respect to quantitative criteria (e.g., costs, 
volume of PR water produced, and energy use), as well as qualitative criteria that were based on benefits 
and/or risk avoidance. NPR/NPR+ expansion and South County Reuse Options were evaluated separately, 
as these elements can be added to any portfolio. 


Based on five criteria—economics, supply reliability, environmental benefits, ease of implementation, and 
engineering feasibility—Portfolio 1a scores highest regardless of criteria weighting scenarios and is the most 
“balanced” portfolio: it received some points for all criteria. The scores for Portfolios 1b, 1c, 1d, and 2a were 
the next highest scoring portfolios, though their scores were not well-balanced (meaning these portfolios 
performed very well for some criteria but not for others). For example, if more weight is given to the ease of 
implementation criterion, Portfolio 2a does well (nearly tied for second place with Portfolio 1b) due to an 
existing long-term flows agreement between Valley Water and Palo Alto. However, if economics receives the 
most weight, Portfolio 1c comes in second place with Portfolio 1b and 1d following closely behind. 


Appendix A-7: Evaluation and Risk Tool provides detailed descriptions of the approaches for developing the 
tools and how the project team uses them to compare portfolios. 
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Section 1: Introduction 


A reliable supply of clean water is necessary for the environmental, economic, and social well-being of Santa 
Clara County (County). On behalf of the community, the Santa Clara Valley Water District (Valley Water), 
along with local partners, have made significant investments to manage demands for water as well as to 
develop water supplies and infrastructure to meet the County's water needs. As demands continue to grow 
and future supplies become more uncertain due to climate change, Valley Water intends to continue 
expanding these partnerships to develop locally controlled, drought-resilient supplies, such as water reuse. 


Valley Water’s Water Supply Master Plan 2040 (WSMP) recommends investment decisions to meet the 
County’s 2040 water supply reliability goals in a cost-effective manner. One of the key strategies in the 
WSMP is expansion of water conservation and water reuse. These types of programs offer multiple benefits, 
including being locally controlled and drought-resilient, and are generally well supported by the community. 


Valley Water's Board of Directors has established a goal to increase recycled water use from 18,000 acre- 
feet per year (AFY) as of 2018, such that water reuse meets 10% of total Countywide demands by 2025. As 
a result, the WSMP identified a goal of developing an additional 24,000 acre-feet per year (AFY) of reuse 
capacity, specifically potable reuse (PR) capacity, by 2028 (Valley Water, 2019b). 


To assist in meeting these goals, Valley Water initiated development of the Countywide Water Reuse Master 
Plan (Master Plan; also referred to as the CoRe Plan) to integrate existing recycled water plans and 
infrastructure in partnership with four existing recycled water distribution systems serving non-potable reuse 
(NPR) in the County, referred to as Partner Agencies and including the following: 


« South Bay Water Recycling (SBWR). Spanning multiple cities, the SBWR system has a more complex 
governance structure. Tertiary treated recycled water produced at the San José-Santa Clara Regional 
Wastewater Facility (SJ/SC RWF) is blended with advanced treated water produced at Valley Water's 
Silicon Valley Advanced Water Purification Center (SVAWPC). SBWR delivers this blended recycled water 
to the SBWR distribution system and wholesales it to four retailers: (1) the City of Milpitas, (2) the City of 
Santa Clara, (3) SJ Muni, and (4) San Jose Water (SJW). 

+ Palo Alto/Mountain View (PA/MV) Recycled Water System (RWS). The Palo Alto Regional Water Quality 
Control Plant (WPCP) treats wastewater from the communities of Los Altos, Los Altos Hills, Mountain 
View, Palo Alto, Stanford University, and the East Palo Alto Sanitary District (EPASD) and sends tertiary 
treated recycled water to the PA/MV RWS. Palo Alto and Mountain View each distribute retail recycled 
water to customers within their city limits. 

+ City of Sunnyvale. The City of Sunnyvale manages the Sunnyvale recycled water program, which consists 
of production/operation, distribution, permitting, and monitoring of the Sunnyvale RWS. Sunnyvale is the 
producer, wholesaler, and retailer for recycled water, except for select service from the Wolfe Road 
pipeline where Valley Water is the wholesaler and California Water Service Company (Cal Water) is the 
retailer. 

« South County Regional Wastewater Authority (SCRWA). SCRWA is a joint powers authority created by 
the cities of Gilroy and Morgan Hill to manage wastewater treatment. An agreement among SCRWA, 
Valley Water, and the cities of Gilroy and Morgan Hill establishes SCRWA as the NPR producer, Valley 
Water as the wholesaler, and the cities of Gilroy and Morgan Hill as the retailers. The City of Gilroy 
currently retails recycled water. Recycled water facilities are not yet within Morgan Hill. 


The Master Plan will provide a framework to make collaborative decisions and implement integrated actions 
to increase the region's water supply reliability through water reuse, as applied to a planning horizon through 
2040. Objectives of the Master Plan include: 


1. Determine reuse supply availability and benefits. Identify sources and amounts of water available for 
reuse; the appropriate split between NPR and PR; and regional, Valley Water, and local-level benefits 


from NPR and PR. 
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2. Evaluate potential regional integration. Facilitate innovative approaches and collaboration for residuals 
management, permitting, and land use decisions. Optimize use of supply and infrastructure, improve 
system reliability and flexibility, and explore redefining sewersheds. 

3. Guide system expansion through interagency agreements and governance. Analyze the economics of 
project alternatives and explore cost-sharing opportunities. 


4. Solicit input and generate regional support for the Master Plan via coordination and stakeholder 
outreach. Improve public perception of water reuse through outreach programs. 


The Master Plan will present several portfolios of potential future projects, along with related information 
that may support potential future interagency agreements and governance. 


This Feasible Project Portfolios Technical Memorandum (TM) is an interim deliverable that builds on the 
Conceptual Alternatives TM (Appendix F), which assessed five portfolios and identified three to carry forward 
for feasibility analysis. This TM further defines project elements—essentially the building blocks of the three 
portfolios—to a preliminary (10%) design level and serves as a critical foundation for the Master Plan. 


The portfolios are each composed of sets of project elements in two general categories: conveyance/ 
distribution facilities (i.e., pipelines and pump stations) and treatment facilities. The treatment facilities are 
distinguished by the following characteristics: 

+ Source water. Origin (agency/facility) of wastewater for reuse. 

+ Treatment level. Extent of treatment, based on type of reuse (e.g., NPR, groundwater recharge [GWR], 
surface water augmentation [SWA], raw water augmentation [RWA], or treated water augmentation 
[TWA)). 

+ Delivery point. Facility/location where treated product water would be delivered for reuse (NPR or PR). 


To assess the three portfolios, the portfolios were evaluated by comparing them to one another based on the 

following criteria: 

+ Economics, including a comparison of each portfolio’s total unit cost (e.g., cost per acre-foot [$/AF]) 
reflecting capital, operations and maintenance (O&M), and replacement (over an extended time period) 
costs of new treatment and conveyance facilities; estimated 30- and 100-year life-cycle costs as a 
present value; funding capability; and grant funding eligibility. 

+ Groundwater management and countywide supply reliability, including a comparison of each portfolio’s 
potable reuse water supply (AFY) based on 2040 estimated flows and design capacity; the number of 
delivery points included in the portfolio; seasonality of PR supply and delivery point capacity; the dry year 
drought reliability; and the ability to protect groundwater basin quality. 

« Environmental benefits/impacts and sustainability, including energy consumption, used as a proxy for 
reducing carbon footprint and greenhouse gas (GHG) emissions; environmental protection, from a 
discharge and ROC management perspective; and environmental protection, from a more general 
California Environmental Quality Act (CEQA) and National Environmental Protection Act (NEPA) 
perspective. 

+ Ease of implementation and permitting/regulatory considerations, including each portfolio having 
willing partner(s) interested in collaborating, providing ownership of wastewater, offering operational 
simplicity, minimizing difficulty in obtaining permits for PR, minimizing difficulty in obtaining permits for 
environmental regulations (including ROC management and CEQA), being ready to proceed/reducing 
delays, gaining public acceptance/support, and supporting environmental and social justice/equity. 

+ Engineering feasibility, including using tested and proved technology, and meeting other water quality 
requirements without difficulty, such as source control and/or monitoring requirements. 


Additionally, risk avoidance is built into the evaluation criteria, as several sub-criteria (included in bolded 
criteria listed above) represent ways of minimizing or avoiding risk rather than providing direct benefits. 
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1.1 Types of Reuse 


The portfolios described in this TM include the following types of reuse. 


« NPR. NPR systems in the County provide Title 22 disinfected tertiary recycled water for non-potable 
beneficial uses, such as landscape irrigation and industrial cooling. 


« Enhanced NPR, also referred to as NPR+. To improve the quality of Title 22 recycled water for such 
uses, recycled water can be enhanced by blending with purified water (RO treated or equivalent water 
quality). 

+ Indirect Potable Reuse (IPR). Characterized by use of an environmental buffer prior to becoming a 
potable water supply, IPR can be accomplished through GWR via surface spreading, GWR via direct 
injection, or SWA. While all three forms of IPR are currently regulated in California, Valley Water is not 
considering GWR via direct injection at this time, based on findings from the Expedited Purified Water 
Program Plan that indicate unfavorable O&M requirements. 


« DPR. Defined by the absence of a significant environmental buffer prior to becoming a potable water 
supply, DPR is accomplished through RWA or TWA. DPR projects have significantly reduced time to 
detect and respond to failures or compromises in treatment prior to distribution. Regulations for DPR are 
being developed and are anticipated by December 2023. 


1.2 Regulatory Setting 


Given the wide range of reuse scenarios considered in the Master Plan, a spectrum of permitting 
requirements applies. While source water quantity, intended end uses, and production goals have shaped 
the portfolios, permitting requirements will likely drive treatment process selection and other considerations, 
such as degree of wastewater treatment; monitoring and response capabilities; source-control program 
requirements; and technical, managerial, and financial capacities. The Regulatory Framework TM (Appendix 
B-2) provides a detailed overview of the regulatory framework for various types of reuse in California, and the 
following sections summarize the permitting requirements that shaped the treatment process designs in this 
TM. The Master Plan will include recommended strategies for regulatory compliance for the portfolios. 


1.2.1 Environmental Requirements 


Regional Water Quality Control Boards (Regional Boards) implement water quality planning and regulatory 
decisions for their specific regions, such as: issuing waste discharge requirements (i.e., discharge permits), 
administering National Pollutant Discharge Elimination System (NPDES) permits for receiving surface water 
bodies, and enforcing Salt and Nutrient Management Plan (SNMP) requirements for groundwater protection. 


NPDES permits for discharges to surface waters contain specific requirements that limit the pollutants in 
discharge effluent. The San Francisco Bay (SF Bay) Regional Board (SF Bay; Region 2) regulates discharge 
facilities in the northern part of County (North County), while the Central Coast (CC) Regional Board (CC; 
Region 3) regulates SCRWA’s discharges in the South County. Regional Boards are responsible for specific 
regulatory responsibilities affecting water reuse, such as: 


+ Approving pollutant source control programs for wastewater systems 

+ — Issuing and enforcing water reclamation (reuse) requirements to producers and users 

« Defining beneficial uses of surface water and groundwater bodies through water quality control plans 
+ Regulating treatment facility operators 

+ Determining water rights regarding reuse 


In context of the Countywide program, the need to seek new or modified NPDES permits through Regional 
Boards may be triggered by contemplated actions involving one or more of the following discharge scenarios: 
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(a) purified water discharged to spreading basins for GWR; (b) purified water discharged to Anderson 
Reservoir for SWA; and/or (c) RO concentrate (ROC) discharged through surface water outfalls. 


Most PR applications in California use full advanced treatment (FAT), producing significant volumes of ROC 
that may contain concentrated levels of total dissolved solids (TDS), nutrients, metals, and toxicity. 
Depending on the circumstances, reuse projects that discharge ROC to surface water may require a new 
NPDES individual permit, a modification of an existing NPDES permit, or an industrial permit if discharged 
into an existing sewer system. The latter would require coordination and agreement with the municipality 
that manages the respective sewer system. Routing ROC streams to existing outfalls requires careful review 
of potential impacts to existing NPDES permits to determine whether the ROC stream may compromise 
compliance with effluent discharge water quality requirements and whether further waste stream treatment 
and/or permit modifications are needed. 


Other ROC management strategies, such as deep well injection or evaporation ponds, trigger a waste 
discharge requirement permit. Like discharges to surface water bodies, these ROC streams also need to 
comply with the applicable Basin Plan requirements. 


SNMPs establish pertinent water quality objectives (WQO) to protect groundwater quality from potential 
degradation. NPR for irrigation has the potential to increase salts and other contaminants in groundwater, 
though it is not expected to be a significant source of salt loading relative to other sources. 


1.2.2 Potable Reuse 


Permitting requirements differ across specific types of PR. In many cases, these differences are linked to the 
existence and size of an environmental buffer. As the buffer diminishes in size—or is eliminated in many DPR 
scenarios—regulatory requirements for other project components increase. Environmental buffers provide 
myriad benefits—less stringent wastewater and advanced water purification facility (AWPF) treatment 
requirements (due to the attenuation of contaminants in the environment), dilution to minimize potential 
chemical contaminant peaks, and/or decreased monitoring requirements due to increased response time. 


The least direct form of PR-GWR via surface spreading or direct injection—has been practiced in California 
the longest, with the first successful IPR project starting in 1962. More than 50 years later, in 2014, the 
State finalized GWR regulations. The extended period between initial GWR implementation and final 
regulations provided regulators an opportunity to learn how to protect public health while fostering the 
growth of this alternative water supply. Recently finalized in 2018, SWA regulations developed more quickly, 
yet still benefited from the lessons learned and process of developing GWR regulations. 


The variation in SWA regulations exemplifies how current regulations require increasing levels of treatment 
with smaller environmental buffers. As dilution and retention time in a reservoir decreases, pathogen log 
reduction values (LRV) increase, highlighting the link between the required level of treatment and amount of 
protection the environment provides. Pathogen reduction requirements can help determine treatment 
process selection and, therefore, have a large impact on AWPF design decisions. For example, additional 
advanced treatment processes are included to account for protections lost by minimizing time between 
treatment and consumption. 


Figure 1-1 summarizes the forms of potable reuse and their minimum requirements as dictated by state 
regulations. As the environmental buffer becomes less significant—providing less dilution and/or retention 
time—the LRVs required increase for the target pathogens, including viruses, Giardia cysts, and 
Cryptosporidium oocysts (V/G/C). 
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Figure 1-1. Summary of PR forms and associated pathogen reduction requirements 
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In general, the requirements for the control of toxic chemicals are equivalent across the various forms of 
IPR, with the GWR and SWA regulations requiring both effluent monitoring to verify compliance with all 
regulated chemicals and a suite of unregulated contaminants (including constituents of emerging concern 
[CEC]), as well as surrogate monitoring to confirm treatment train performance. The requirements for 
chemical monitoring continue to evolve, including the notable recent addition of a bioassay requirement in 
the State Water Resources Control Board's (State Board) Recycled Water Policy. The FAT train meets these 
requirements for many IPR applications and provides treatment for specific chemicals. 


In DPR—including both RWA and TWA-the environmental buffer may be significantly reduced or eliminated 
compared to IPR. Consequently, there may be enhanced requirements for pathogen control, chemical 
attenuation, real-time monitoring, engineered storage, and blending (Figure 1-1). Though regulations for 
RWA and TWA have not yet been developed, potential future requirements can be inferred from recent 
publications and presentations from the State Water Resources Control Board’s Division of Drinking Water 
(DDW), the California DPR Expert Panel, and the Project Team’s engagement in DPR research and 
permitting. A more in-depth evaluation of regulatory compliance for the portfolios’ potable reuse elements is 
included in the Master Plan’s Appendix B-1. 


Under legislative mandate in Assembly Bill (AB) 574, the State Board is required to develop regulations for 
RWA by the end of 2023 (with a potential extension to mid-2025). In August 2019, the State Board issued 
the second edition of its Proposed Framework for Regulating DPR in California, with various updates to their 
initial draft. 


Notably, the State Board has indicated the intent to develop a single DPR regulatory package that 
encompasses requirements for both RWA and TWA. The timeline for the DPR regulatory package remains 
consistent with the AB 574 deadline of December 2023. In marked contrast with earlier potable reuse 
regulations, the revised DPR regulations will require treatment to consistently meet a daily risk objective 
versus an annual risk objective. This shift will likely increase the LRV requirements for DPR applications, 
though the specific criteria are still under development. 


Currently, the State Board is funding priority DPR research topics to address knowledge gaps identified as 
critical for regulatory development. Leveraging this research, the State Board has also indicated that it will 
set DPR regulations focused on “...ensur[ing] the public’s health is reliably protected at all times.” These 
considerations will impact the design of various elements in the feasible project alternatives—from source 
control to treatment, monitoring and operations, diversions, and alternative supplies (Table 4-1). 
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Approaches to maintain pul 


Approach Description 


Source control is a management barrier that provides a first layer of protection against toxic chemicals. It controls chemical risks 
Source Control by reducing concentration and variability of chemicals entering an AWPF. 


Compared to IPR, more stringent source control requirements will apply to DPR due to lack of an environmental buffer. 


Consistent AWPF performance is enabled by upstream wastewater treatment that provides a consistently high-quality feedwater 


to AWPFs. 
Wastewater The State Board and DPR Expert Panel recommend minimum criteria for wastewater treatment plants (WWTP) serving as source 
Treatment water to a DPR system, including a high degree of organics destruction (e.g., secondary processes providing biological nutrient 


removal) and tertiary filtration prior to the AWPF.#°° 
Other beneficial elements include management of flows into the system and rigorous process monitoring. 


Pathogens represent the most important public health concern because a single exposure can result in a public health impact. 


The State will require additional redundancy in pathogen control for DPR, possibly extending beyond IPR requirements and based 
on complying with a daily risk goal (instead of annual risk goal used for IPR). 


Barriers include treatment and management (non-treatment) approaches. 


Pathogen Control 


DPR trains will likely need to provide additional control measures—including treatment—to attenuate chemical peaks and 
Chemical Control provide added protection against compounds known to pass through FAT trains* and unknown compounds with similar 
characteristics. 


In IPR settings, an environmental buffer enables more time for identifying failures and responding appropriately. 
Response Time and With DPR retention time being hours (not months), DPR requires moving toward greater failure prevention and configuring 


Failures elements of a DPR system—including monitoring, diversions, storage, treatment, automated controls, and operator training—to 
achieve a balance that protects public health without much failure response time. 


a. State Water Resources Control Board (2016) 
b. State Water Resources Control Board (2019) 
c. Tehobanogious et al (2015) 


1.3 Environmental Setting 


Following development of the Master Plan, Valley Water intends to prepare a programmatic Environmental 
Impact Report (EIR) to describe the environmental impacts of the project elements and portfolios. This 
approach affords an approval process that gives the flexibility to proceed with implementing individual 
project elements or portfolios. 


Some environmental factors—such as GHG emissions, energy use, and discharge water quality, quantity, 
location, and timing—vary across project portfolios due to the number and size of proposed AWPFs, length of 
pipelines, pumping requirements, ROC management strategies, and other factors. At this current planning- 
level phase, other CEQA-required considerations are generally consistent among portfolios, including 
biological resources, geology, soils, fisheries, land use, cultural resources, noise, air quality, traffic, 
hazardous materials, aesthetics, economic justice, and growth inducement. As more information becomes 
available about each project portfolio, other CEQA-required considerations may become differentiators when 
a programmatic EIR is being prepared. 
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Section 2: Project Elements 


This section summarizes preliminary (10%) design details of the project elements, including treatment 
facilities, conveyance/ distribution facilities (i.e., pipelines and pump stations), delivery point improvements 
(e.g., LGRP piping), and conceptual cost estimates. More detailed information on elements to complement 
this section is included in other appendices, as follows. 


+ Appendix A-2: Compendium of flow assessments, facility design capacity, and annual yield calculations 
+ Appendix A-3: Treatment facilities’ design criteria and sizing calculations 

« Appendix A-4: Process flow diagrams and site layouts 

* Appendix A-5: Basis of costs for project elements (i.e., inputs, assumptions, methods, and sources) 


+ Appendix A-6: Conceptual estimates for project elements’ costs (i.e., line-item costs for AWPFs, pump 
stations, pipelines, and system interties) 

» Appendix A-7: Expanded evaluation and risk assessment 

+ Appendix A-8: TWA Pre-screening analysis 

« Appendix A-9: Onsite Reuse TM 

« Appendix A-10: San José Flex Implementation TM 

+ Appendix A-11: Palo Alto Flex Implementation TM 

+ Appendix B: Regulatory compliance 

« Appendix C: Hydraulic modeling 

+ Appendix D: Project definition, roles, and responsibilities 

+ Appendix E: Baseline analysis 

* Appendix F: Conceptual alternatives 

+ Appendix G: ROC management strategies reference files 

Cost estimates were developed using information from vendor quotes specific to proposed facilities, 

historical construction estimates and cost data, and professional experience with similar projects. Capital 

costs include construction-related materials and equipment costs, tax, contractor overhead and profit, 

owner’s reserve for change orders, construction management, and engineering services for design and 


construction. The O&M costs include consumables (such as membranes, ultraviolet (UV) lamps, UV ballasts, 
and decarbonator tower media), energy/power, chemicals, and labor. 


The scope of this project includes Class 5 cost estimates. Per AACE International’s criteria, expected 
accuracy for Class 5 estimates typically ranges from -50% to +100%. In developing preliminary (10%) 
designs, the Project Team collected quotes from equipment manufacturers for the AWPFs’ treatment 
process systems, increasing the level of accuracy of AWPF costs consistent with Class 4 estimates (-30 to 
+50%),. 


2.1 Treatment Facilities 
The reuse treatment facilities are distinguished by the following characteristics: 
+ Source water. Origin (agency/facility) of wastewater for reuse. 


+ Treatment level/type of reuse. Extent of treatment, based on type of reuse; types of reuse considered 
for project elements in this TM include NPR, NPR+, GWR via surface spreading, SWA, RWA, and TWA. 


* Delivery point. Facility/location where treated product water would be delivered for reuse (NPR or PR). 
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Partner Agencies produce recycled water for NPR at existing treatment facilities, and each have established plans for continued future use. As 
such, the treatment elements explored in this TM include AWPFs for NPR+, GWR, SWA, RWA, and TWA as summarized in Table 2-1. 


Source Water Design Capacity 
Description Facility(ies) Delivery Point (mgd)? Treatment Processes 
‘San José AWPF 
(pending future NPR+ demands and potential source of | SJ/SC RWF NPR+ ‘SBWR distribution system 8 | Microfiltration (MF), RO, UV (FAT process) 
Morgan Hill NPR+) 
‘San José AWPF ‘SJ/SC RWF GWR LGRP 24 FAT process 
Penitencia Water Treatment Plant (WTP) eT A 
San José AWPF SJ/SC RWF RWA (as operations require, LGRP and Rinconada 24 as ozone:biologically active 
WIP are supplemental delivery points) mn (Oa 
Conveyed using either the Milpitas Pipeline or a q 7 
San José AWPF SJ/SC RWF TWA new pipeline to the treated Piedmont Valve Yard 24 | FAT process plus O3-BAC and chlorine 
sical disinfection 
at Penitencia WIP 
Local Palo Alto AWPF Palo Alto RWCQP NPR+ | PA/MVRWS distribution system 2.25 Te ultrafiltration (ME/UF), RO, 
Local Sunnyvale AWPF (ifintertied toPA and SBWR) | Sunnyvale WPCP NPR+ Sunnyvale RWS distribution system 1.2 | MF/UF, RO, disinfection 
A P 5 24.5 
Combined Regional AWPF in Palo Alto (fomerLATP == Palo Alto RWOCP and: | gwe Los Gatos Recharge Ponds (LGRP) (24 for GWR; | FAT process with equalization basin 
site) Sunnyvale WPCP. " 
0.5 for NPR+) 
Combined Regional AWPF in Sunnyvale (Recycle Hill Palo Alto RWQCP and 246 
bined Region unnyvale (Recy lo ni a : 
site) Sunnyvale WPCP GWR LGRP. (24 for GWR; | FAT process with equalization basin 
0.5 for NPR+) 
Separate Regional AWPF in Palo Alto (former LATP site) Palo Alto RWQCP. GWR LGRP. 14 | FAT process with equalization basin 
10.5 
Separate Regional AWPF in Sunnyvale (Recycle Hill site) Sunnyvale WPCP GWR LGRP. (10 for GWR; | FAT process with equalization basin 
0.5 for NPR+) 
. - . GWRand_— Anderson Reservoir (for blending, dilution, and . ‘ 
Morgan Hill satellite plant and AWPF Morgan Hill SWA subsequent treatment at a Valley Water WTP 2. FAT process with membrane bioreactor (MBR) 


a. Design capacities are for determining feasibility and do not reflect contractual flow agreements. For example, the design capacity of the separate regional AWPF in Palo Alto is listed as 14 mgd, though 
the contractual agreement between Palo Alto and Valley Water establishes a minimum supply guarantee of 9 mgd for purification at a regional AWPF. 


[ Brown»Caldwell : 


b. State Water Resources Control Board (2019) 


20 


Use of contents on this sheet is subject to the limitations specified at the beginning of this document. 


Appendix A-1. Feasible Project Portfolios 


2.1.1 Source Water 


The project elements and portfolios consider partnerships with the agencies producing NPR from four 
municipal WWTPs in the County, including: 


«  SJ/SC RWF 

« Palo Alto RWQCP 
« Sunnyvale WPCP 
« SCRWA 


Currently, some portion of wastewater effluent from these facilities is recycled for NPR and, in Palo Alto, sent 
to wetlands for environmental benefit. Remaining effluent in North County is discharged to the San 
Francisco Bay, while remaining effluent in South County is sent to percolation ponds or discharged to the 
Pajaro River (toward Monterey Bay). The feasible portfolios explore options that use a portion of the County’s 
projected remaining effluent as source water for additional reuse (both PR and NPR). In addition, an option 
being considered for Morgan Hill involves satellite treatment—an approach where raw wastewater would be 
diverted from the SCRWA collection system. 


Table 2-2 summarizes projected influent flow at each WWTP, shown as average dry weather flow (ADWF), or 
the lowest consecutive three-month average. To account for the uncertainty in future influent projections 
(e.g., changes in water use/land use and population growth/density), a range of flow is presented. The lower 
bound assumes influent remains constant, using the average of monthly median flows from 2014 to 2018 
as the baseline. The upper bound uses the same baseline but assumes flows increase at the rate projected 
in individual agencies’ wastewater or recycled water master plans through 2035. (In cases where multiple 
flow projection curves were provided, the flattest slope was selected.) 


Table 2-2. Range of Projected 2035 WWTP Influent Flows? 


Projected ADWF, using 2014-2018 baseline” (mgd) 
Lower Bound Projection: Upper Bound Projection: 
WwIP Flatline Increasing ADWF* 
SJ/SC RWF 98.4 106 
Palo Alto RWQCP 17.7 19.6 
Sunnyvale WPCP 11.2¢ 15.9 
SCRWA 6.0 6.0 


a. Although 2040 is the planning horizon for the Master Plan, 2035 was used for the flow analysis based on projections 
available in Partner Agencies’ planning documents. Using 2035 also provides a more conservative estimate of available 
flow, since influent will likely remain constant or increase between 2035 and 2040 (according to current projections. 

b. ADWF was calculated using average of monthly median flows from 2014-2018. Influent flow data was downloaded from 
the California Integrated Water Quality System (CIWQS) database. 

c. Rate of increase based on slopes from individual agencies’ influent projection curves (in past wastewater or recycled 
water plans) 


d. Actual Sunnyvale WPCP influent is approximately 0.5 mgd lower than the values reported in CIWQS, due to a difference in 
metering location. Values shown in Table 2-1 account for this by subtracting 0.5 mgd from the CIWQS data. 


Figures 2-1 through 2-3 show the lower and upper bound ADWF range for the three North County WWTPs in 
comparison to projections from previous planning studies. Figures 2-1 and 2-2 overlay existing figures from 
SBWR and Palo Alto, respectively. SCRWA WWTP influent was already projected to remain constant over time 
(at approximately 6 mgd); so, flatlining the projections makes no significant difference in South County. 
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Figure 2-1. Dry-weather influent projections from the SBWR Strategic and Master Planning Report, with adjusted flow range 
Source: SBWR, “Strategic and Master Planning Report.” December 2014. 
Note: The adjusted influent projection lines overlay the original figure from SBWR's Strategic and Master Planning Report. 
CCSCE = Center for the Continuing Study of the California Economy 
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Figure 2-2. Dry-weather influent projections from the Palo Alto Long-Range Facilities Plan, with adjusted flow range 
Source: City of Palo Alto, “Long Range Facilities Plan for the Regional Water Quality Control Plant.” October 2012. 
Note: The adjusted influent projection lines overlay the original figure from Palo Alto’s Long-Range Facilities Plan. 
ABAG = Association of Bay Area Governments (regional land use and transportation planning agency) 
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Figure 2-3. Dry-weather influent projections from the Sunnyvale WPCP Basis of Design Report (BODR), with adjusted flow range 


Source: City of Sunnyvale, “Simultaneous Production of Recycled Water.” Basis of Design Report. July 15, 2015. Prepared by HDR. 
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Future ADWF was converted to monthly flow projections based on the seasonal variation of historic flows. 

Using the 2035 lower and upper bound monthly flows, a PR yield evaluation was performed to assess the 

potential water supply outcome for each facility. The PR yield evaluation accounted for a variety of flow 

commitments and/or allocations of flow, including: 

1. Losses/uses around the WWTP (e.g., Palo Alto RWQCP onsite use, capping at the Sunnyvale WPCP. 
ponds) 

2. Environmental flows (e.g., Palo Alto future flows to Renzel Marsh and potentially to horizontal levees) 

3. Projected future NPR demand 


4. Advanced treatment process losses (i.e., ROC) for NPR+ 


These commitments and allocations were subtracted from the projected influent to determine the remaining 
effluent available for PR or other purposes (e.g., discharge, blending). The evaluation considered monthly 
flow availability, and a sensitivity analysis of AWPF capacities for PR was used to identify AWPF capacity and 
associated yield at each facility. Table 2-3 summarizes average annual flows and potable reuse yields for 
each of the North County facilities, based on this evaluation. A more detailed summary of the evaluation, 
including monthly flows by Partner Agency, is included in Appendix A-2. 


Table ES: jummary of Projected Annual Flows and Yields 


Annualized Flows Projected for 2035 (mgd) 

WWIP Influent Avg. Annual Purified Water Anticipated 

Avg. Dry Environmental | Future ROC Calculated | Assumed Potable 
Weather Flow Avg. Annual | Flows & Misc. NPR from Net Effluent | Production Avg. Reuse Yield 

Location (ADWF) Flow Losses Demand NPR+ | Remaining? | Capacity | Production (AFY) 

98.4- 100.5 - a 71- ' ‘ 

SJ/SC 106 108.2 = 27.64 18 18.7 24 21.6 24,000 
17.7- 19.3- 13.3- 10.5 - 11,700 - 
Pala Alto 19.6 213 iad aaa 02 15.3 4 11.88) 13,2008 
11.2- 11.9- 3 6.3 - 4.9- 5,500 - 
Sunnyvale 15.9 16.9 4.0 15 O14 113 10.5 B8e 91800" 
Morgan Hill = ed ~ = = 2.1 2.4 17 1,900 


» 


Calculated Net Effluent Remaining = Avg. Annual WWTP influent - [Environmental Flows & Misc. Losses + Future NPR Demand + ROC from NPR*] 

3 mgd of future flows to Renzel Marsh and potentially to horizontal levees and 0.3 mgd for losses in/around RWQCP (from 2015 Urban Water 

Management Plan) 

c. 4 mgd for evaporation and capping at Sunnyvale's treatment ponds 

d. SBWR retailers’ future NPR demand, as provided by SBWR staff. Does not include potential future NPR demand in Morgan Hill. 

ROC stream related to existing Silicon Valley Advanced Water Purification Center (SVAWPC) operating at 8 mgd capacity; used to improve water 

quality of NPR to meet a total dissolved solids (TDS) target of 500 milligrams per liter (mg/L) year-round. 

San José AWPF was sized assuming a 90% online factor, due to extent calculated net effluent remaining exceeds the 24,000 AFY goal. 

&. Palo Alto and Sunnyvale AWPFs were sized to maximize production of purified water while also maintaining a reasonable AWPF efficiency, based 
on source flow availability. More details on flow availability and AWPF sizing are included in Appendix A-2. 

mgd = million gallons per day 


= 


9 


The evaluation shows that the SJ/SC RWF is expected to have sufficient effluent to meet Valley Water's goal 
of 24,000 AFY for PR. When combined, Palo Alto and Sunnyvale have the potential to yield about 23,000 
AFY under the upper bound influent flows. Under the lower bound projection, Sunnyvale and Palo Alto 
combined has an estimated yield of 17,200 AFY for PR. This lower yield (below Valley Water’s goal) is a 
potential risk for an AWPF dependent on effluent from Sunnyvale or Palo Alto and is considered in the 
portfolio comparison and analysis (Section 5). Given the limited source water available in Palo Alto and 
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Sunnyvale, larger facilities would have higher costs with diminishing benefits. Also, the need to meet NPDES 
permit requirements could affect whether additional effluent needs to be reserved for blending. 

In South County, the Morgan Hill satellite option would divert raw wastewater from a trunk sewer in Morgan 
Hill. Based on SCRWA WWTP influent flow data, the Morgan Hill trunk sewer is assumed to carry 
approximately 2.5 mgd of wastewater, on average. However, flow fluctuates seasonally, and in the summer 
months some of this flow may be needed to meet NPR demands in Gilroy. Subtracting out the wastewater 
needed to meet NPR demands in Gilroy, the average annual flow available for advanced treatment in 
Morgan Hill is approximately 2.1 mgd. 


2.1.2 Delivery Point 

Delivery points refer to locations where treated water would be conveyed for reuse (NPR or PR). The delivery 
points considered in this TM, grouped by treated water type, include: 

« NPR/NPR+: New and existing NPR users throughout the County 

« GWR: LGRP in North County and a combination of several percolation ponds in South County 

«  SWA: Valley Water's Anderson Reservoir in South County, near Morgan Hill 

« _RWA: South Bay Aqueduct (SBA) terminal tank at Penitencia WTP 


+ TWA: Local distribution conveyed through new pipelines to the cities of San Jose and Santa Clara 
(portions north of Highway 101) and through either: (a) the existing Milpitas Pipeline or (b) anew 
pipeline to the Piedmont Valve Yard for blending with treated water near Penitencia WTP for distribution. 


The following sections describe the delivery points for NPR/NPR+, GWR, SWA, RWA, and TWA. 


2.1.2.1 NPR/NPR+ 


The four NPR producers in the County have established plans for expanding their NPR/NPR+ distribution 
systems, as defined in their individual recycled water master plans and summarized in Section 2.3.1. 


2.1.2.2 Groundwater Recharge 


LGRP is the sole North County GWR location considered in the three project portfolios. The LGRP complex is 
one of seven major GWR systems operated and maintained by Valley Water. Located near Los Gatos Creek, 
the LGRP complex is composed of six pond sets—Camden, Page, Sunnyoaks, Budd Avenue, Oka, and 
McGlincy—and divided into two systems, Page Ditch and Kirk Ditch. Each system has its own intra-pond 
conveyance system that delivers water to the individual pond sets. Page Ditch connects the Kirk Diversion 
Dam to the Camden, Page, Sunnyoaks, and Budd Avenue pond sets, while Kirk Ditch connects the Kirk 
Diversion Dam to the Oka and McGlincy pond sets. 


Valley Water's Expedited Purified Water Program Plan, Appendix E (LGRP Facilities Plan) identified 
infrastructure improvements to multiple LGRP delivery points to facilitate O&M activities and maintain high 
recharge rates. While detailed information on these delivery points is included in the LGRP Facilities Plan, 
Figure 2-4 identifies pipelines to convey purified water to delivery points, including both the existing 
conveyance main (red line) and proposed pipelines (blue lines), as well as the four delivery points (green 
triangles) corresponding with the following locations: 


+ Budd Pond 1 

«  Sunnyoaks Pond 2 

+ Page Ditch, upstream of Page Pond 1 
+ Kirk Ditch near Kirk Diversion Dam 
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Figure 2-4. LGRP infrastructure improvements 
Source: RMC/Woodard & Curran, 2017. Los Gatos Recharge Ponds Facilities Plan; Appendix E to Expedited Purified Water Program Plan. 
Note: The conveyance main and LGRP piping are both proposed (future) elements. 
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Recharge locations in South County are more challenging. Morgan Hill, Gilroy, and unincorporated areas rely 
on groundwater for potable supply, and wells are distributed throughout the area. Given the close proximity 
of many active potable wells to percolation ponds contemplated for GWR, the ability to achieve a minimum 
of two-month underground retention without impacts to wells is not feasible in the region. Any GWR project 
in the Llagas Subbasin would require decommissioning and possibly replacing existing wells and/or finding 
suitable replacement water, resulting in higher costs. Because of the challenging recharge conditions, other 
sites such as Main Avenue ponds or Butterfield Channel (as identified in the 2019 Sustainable Water 
Management Plan by the Cities of Gilroy and Morgan Hill) should be evaluated further in the event of 
advancing South County GWR portfolios. 


2.1.2.3 Surface Water Augmentation 


Incorporating SWA with the Morgan Hill GWR concept may yield water supply benefits while protecting 
groundwater quality of potable wells. The SWA variation involves pumping purified water from the Morgan 
Hill satellite facility through a new pump station and pipeline to Anderson Reservoir (Figure 2-5). With a total 
capacity of more than 89,000 AF, Anderson Reservoir is the largest of Valley Water's 10 surface reservoirs. 
Supply from San Luis Reservoir and local runoff will substantially dilute purified water treated at a Morgan 
Hill satellite facility and AWPF. Consistent with current operations, Valley Water will treat the blended supply 
from Anderson Reservoir at Santa Teresa WTP or Rinconada WTP. (Note: Anderson Reservoir's storage 
capacity is currently limited to roughly 52,000 AF due to seismic restrictions. The dam is undergoing a 
seismic retrofit, making the reservoir unavailable for SWA from 2020 to 2027 during construction.) 


[ BrownCaldwell : 


28 


Use of contents on this sheet is subject to the limitations specified at the beginning of this document, 


Appendix A-1. Feasible Project Portfolios 


Anderson Reservoir 
Reservoir augmentation point 
Main Avenue Ponds —~ 
'® © S& San Pedro Ponds 2 

0389p San Pedro Ponds 
Butterfield Detention Basin 
MorGan 

° 


te) 


¢+ Booster pump station 
@ Morgan Hill AWPF 

A Detention basin 

A Recharge ponds 

om Existing trunk sewer line 


= Purified water pipeline 


conada WTP 


oe) 

"oli Bator ‘ 
coed 

Santa Teresa WTP 


bree /N 


} 
n Linon GD 


ee ahh SCRWA WTP 


Anderson Reservoir 


Sanath 


Figure 2-5. Morgan Hill recharge locations 
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In exchange for contributing supply to Anderson Reservoir, Valley Water would increase deliveries from the 
Santa Clara Conduit to existing percolation ponds to recharge the Llagas Subbasin. The San Pedro Ponds 
delivery point is assumed for preliminary design. Further evaluation is needed to determine feasibility of this 
location and to compare it to other possible sites. 


2.1.2.4 Raw Water Augmentation 


In the RWA scenario, purified water produced at the San José AWPF would be pumped to a proposed 
3-million-gallon (MG) purified water tank sited near the Penitencia WTP—specifically, on a hill above the 
elevation of the existing SBA terminal tank (Figure 2-6). The 3-MG tank would provide flow rate control to 
introduce purified water into the existing SBA terminal tank (i.e., the blend point) as a protective measure to 
manage impacts of potential off-specification (off-spec) raw water. Purified water would blend with SBA flow 
in the existing SBA terminal tank. From this point, existing infrastructure would allow the blended water to be 
either treated and distributed from the Penitencia WTP or conveyed from the Penitencia Force Main (FM) to 
the Central Pipeline as supply to the Rinconada WTP or LGRP. The latter supports alternative delivery points 
when Penitencia WTP is operating near its capacity (40 mgd) and cannot treat additional supply. Routing 
purified water through the Central Pipeline allows access to Rinconada WTP, which has a total production 
capacity of 80 mgd, with planned improvements to increase capacity to 100 mgd by 2021. Figure 2-7 
demonstrates monthly average production at these two WTPs. More details on the proposed delivery points 
for RWA can be found in Appendix C of Valley Water's Expedited Purified Water Program Plan 
(RMC/Woodard & Curran, 2018b). 
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Figure 2-6. RWA delivery point facilities (Penitencia WTP) and improvements 
Source: RMC/Woodard & Curran, 2018b. Direct Potable Reuse Facilities Plan; Appendix C to Expedited Purified Water Program Plan. 
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Figure 2-7. Average Monthly Production at Penitencia and Rinconada WTPs 


Adding a new pipeline and pump station from LGRP to Rinconada WTP could allow purified water to flow into 
the upstream end of the treatment plant, creating another potential RWA scenario and increasing 
operational flexibility of options involving GWR. This variation would improve potable reuse supply yield when 
the groundwater basin is at capacity and recharge is not possible. 


2.1.2.5 Treated Water Augmentation 


The TWA concepts are structured with objectives of meeting potable water demand within Santa Clara 
County and/or complementing re-operation of other Valley Water supplies. The first TWA option would 
involve taking purified water produced at the San José AWPF and delivering directly to the cities of Santa 
Clara (areas both north and south of Highway 101) and San José (north of Highway 101), San Jose Water, 
and other Valley Water users by conveying purified water through the Milpitas Pipeline. Turnouts would be 
located near existing storage tanks, transmission mains, or other feasible locations. The other TWA scenario 
would also include distribution to Santa Clara and San José (north of Highway 101) and San Jose Water, but 
not to users along the Milpitas Pipeline, and instead would pump the purified water to the existing Piedmont 
Valve Yard near the Penitencia WTP. The purified water can be blended with treated water from the 
Penitencia WTP before distribution. These TWA concepts are discussed further in Section 3.3. 


2.1.3 Treatment Processes 


Reuse treatment requirements are a function of source water quality, existing WWTP processes, intended 
use of product water, regulatory requirements, and local/regional requirements and setting. Table 2-4 
summarizes general descriptions of the various treatment unit processes used by AWPFs, their primary 
treatment objectives, and key process variables for monitoring compliance and performance verification. 
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Table farious Treatment Processes used by AWPI 


Treatment Process 


General Description 


Role in AWPF Treatment Process 


Process Considerations 


Membrane filtration 


Membrane filtration refers to low-pressure membrane processes including MF/UF. MF 
and UF operate primarily by size exclusion; UF membranes have an effective pore size of 
about 0.01 micrometers (um), while MF membranes’ effective pore size is about 0.1 ym. 


Membrane filtration removes particles larger than the membrane's effective pore size, 
including Giardia and Cryptosporidium, but is relatively ineffective at removing 
viruses, organic compounds, or salinity. 


Membrane filtration is typically considered a pretreatment process that protects downstream RO performance and integrity by removing 
particulates that may damage the RO membranes. 

Pathogen log removal and membrane integrity can be verified using continuous turbidity measurements and daily pressure decay tests 
(PDT). Log removal credit is generally limited by the PDT resolution such that credits for 4-log removal of Cryptosporidium and Giardiacan 
be acquired. 


RO 


RO involves pushing water at high pressure through a partially permeable membrane and 
thereby removing dissolved organic compounds and ions from the water, including most 
CECs. 


RO is used to remove pathogens and many chemical constituents. When the integrity 
of the RO membrane is sound, it is understood to remove essentially all pathogens 
from the permeate. (Note: Unlike MF/UF membranes, RO does not have an integrity 
test.) While most chemical constituents are removed by RO, itis less effective at 
removing uncharged, polar low-molecular weight compounds, particularly several 
classes of disinfection byproducts (DBP) like halogenated compounds and aldehydes 
and ketones®, 


As discussed previously, RO creates a residual stream (concentrate) that is typically 10% to 20% of the feed stream volume and creates 
challenges for inland disposal. 

Parameters used for monitoring RO performance include conductivity and total organic carbon (TOC) (often using on-line TOC analyzers). 
TOC removal is often used to approximate pathogen removal but regulations limit LRV credit to 2-logs for V/G/C when monitoring using 
TOC. Technologies such as the Trasar™ additive may be used to demonstrate greater microbial log removal credits. The use of such 
markers could allow for 3-logs or more credit each for V/G/C. 


Ultraviolet/ 
advanced oxidation 
process 


(UV/AOP) 


UV/AOP uses very high-intensity UV light combined with an oxidant such as chlorine, 
‘ozone, or hydrogen peroxide to provide advanced disinfection as a final polishing step 
following RO. Hydrogen peroxide is used as the oxidant in this analysis. The UV doses 
used for UV/AOP are significantly greater than the dose required in most drinking water 
applications, A typical dose for UV/AOP is 800-900 millijoules per square centimeter 
(mJ/cm?), but only 100 mJ/cm? for disinfected tertiary recycled water and around 

40 mJ/cm? for typical drinking water applications. 


UV is highly effective for disinfection, providing up to 6-log inactivation of V/G/C. 


The key parameters for verifying UV/AOP system performance are UV intensity, flow rate, UV transmittance (UVT) at 254 nanometers (nm), 
and chemical dosing rate. 


RO permeate typically has a UVT between 97% and 99%. 


Product water 
stabilization: 
Decarbonation/air 
stripping and lime 
addition 


Decarbonation/ air stripping reduces dissolved carbon dioxide, which helps minimize the 
quantity of lime or caustic necessary to reach a target stable pH, specific to the water 
quality goals of the delivery point. The decarbonators/air strippers also help reduce 
water temperature to address aesthetics concerns and provide an additional mechanism 
of chemical control (volatilization) to complement other barriers. 

Lime addition increases the pH, alkalinity, and calcium concentration in the water and 
acts to stabilize the water and minimize corrosivity. 


The RO permeate that feeds into the UV/AOP is highly corrosive and can corrode 
conveyance pipelines, depending on pipe material. Decarbonation is combined with 
lime addition to accomplish product water stabilization. 


As currently configured, decarbonation/ air stripping is located upstream of the AOP since it is being assumed that the UV system will be 
using hydrogen peroxide to be consistent with previous studies and the existing SVAWPC system. In many designs, decarbonation/air 
stripping is either located downstream of UV/AOP or not included, depending on unconditioned treated water quality and final water 
quality goals. Relocation of decarbonation/air stripping downstream of the UV/AOP to allow for flexibility in UV/AOP oxidant selection and 
optimize water stabilization is recommended for consideration. 

Only a portion of the product water will be decarbonated/ air stripped and then blended with remaining product water. 

The amount of lime needed, as well as the entire post-treatment strategy, is determined using various corrosivity indices, such as the 
Langelier Saturation Index or Aggressiveness Index, and would be informed by corrosion control studies. 

Sodium hypochlorite would also be added to the product water to help neutralize the remaining hydrogen peroxide from the AOP and 
provide free chlorine residual to prevent microbial growth in the conveyance pipeline. 


Chlorine disinfection 


Chlorine disinfection provides additional protection against microbes and viruses, as well 
as a residual for distribution. It is used to provide additional LRV credits for RWA and 
WA. Dose and contact time may be based on EPA guidance for disinfection of drinking 
water. 


Both RWA and TWA do not benefit from LRV credits that GWR gains from retention ina 
groundwater aquifer, and free chlorine disinfection can achieve additional LRV credits 
for viruses and Giardia. \t is ineffective for Cryptosporidium. Chlorine can also provide 
residual disinfectant to prevent biofilm growth in the distribution system. 


For TWA, purified water would be routed through chlorine contact basins that would provide sufficient detention time for disinfection to 
occur; additionally, an 8-hour clearwell provides emergency storage in the event of process interruptions. 


Free chorine disinfection would be implemented in the pipeline between the AWPF and Penitencia WTP for both RWA and TWA. 


03- BAC 


The 0; process is a chemical oxidation and disinfection process that (1) oxidizes organic 
matter for ready biodegradation by microorganisms in the BAC and (2) provides targeted 
LRV credits required for the project. BAC is a biological process that metabolizes the 
organic matter in the 0; effluent to increase the removal of bulk organics (TOC) and 
further reduces the concentration of CECs. 


In the proposed RWA treatment train, 03 and BAC is a combined pre-treatment 
process that removes organic matter and CECs, including trace organics such as N- 
nitrosodimethylamine (NDMA). The 03-BAC process helps address two of the priority 
topics for DPR in California—control of chemical peaks and low-molecular weight 
compounds, e.g., certain DBPs. 03-BAC treatment is also expected to reduce CECs in 
ROC. 


BAC is typically designed with granular activated carbon (GAC) media because GAC has a larger surface area to attract microorganisms to 
the particle surfaces. BAC does not provide pathogen reduction or reduce salinity. 

Acontact vessel provides the necessary residence time for reaction, and 0 residuals are monitored at multiple points along the contactor 
vessel. Each residual monitoring point can be used for performance verification. Performance can also be monitored via TOC analyzers on 
the filtrate. 


a. Marron, et al. (2019) 
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2.1.3.1 NPR and NPR+ 


The four WWTPs in the County include recycled water production facilities that meet Title 22 disinfected 
tertiary recycled water requirements. At the SJ/SC RWF, Valley Water’s SVAWPC also provides purified water 
to reduce salinity of SBWR’s NPR supply. A similar facility is planned at the Palo Alto RWQCP and will include 
MF/UF and RO facilities as identified in the City of Palo Alto’s 2017 Advanced Water Purification System 
Feasibility Study - Final. Figure 2-8 shows the process flow diagram for the proposed Palo Alto facility. 
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Figure 2-8. Palo Alto NPR+ process flow diagram 
Source: Palo Alto, Mountain View, and Valley Water (2017) 


If NPR systems in North County were connected through interties, Sunnyvale may also consider an AWPF to 
provide water quality consistent with SBWR and PA/MV systems. This facility would include MF/UF, RO, 
disinfection, and associated ancillary facilities to support production of NPR+. 


For the SBWR service area, NPR+ distribution system expansion is planned, and new requests for recycled 
water will increase demand on the system. To continue serving blended water quality with salinity under 
500 mg/L during peak months, the existing SVAWPC may need to be expanded or a new facility would need 
to be constructed. If water quality can vary over the course of the year with an average salinity of 500 mg/L, 
then a smaller capacity increase would be needed, if any at all. Figure 2-9 shows the process flow diagram 
for the proposed San José facility that would match the existing SVAWPC and expand NPR+ supply. 
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Figure 2-9. NPR+ process flow diagram for San José AWPF (based on SVAWPC) 


Table 2-5 summarizes the estimated costs for NPR+ facilities. 


Table 2-5. Estimated Costs for NPR+ AWPF 


Palo Alto NPR+> Sunnyvale NPR+° SBWR NPR+¢ 
Element ($2019, in millions) ($2019, in millions) ($2019, in millions) 
Total Capital Cost | $21 $18 | $83 
0&M Costs $1.0 $0.5, $2.8 
Projected NPR Demand (2040)* | 2.5 mgd 1.5 mgd | 27.6 mgd 


a. Palo Alto and Sunnyvale NPR demand projections from 2015 UWMP; SBWR retailers’ projections updated based on input from SBWR staff. 


Based on estimated cost for 2.25-mgd facility in Advanced Water Purification System Preliminary/Conceptual Design Report, December 2017. 
Estimated cost escalated to August 2019 value, as described in Appendix A-5. 


c. The estimated cost for the Sunnyvale 1.2-mgd facility was scaled from the Palo Alto Facilities estimated cost. 


d. The estimated cost for an additional 8-mgq facility SJ/SC NPR+ facility was based on the existing SVAWPC construction cast and escalated to 
August 2019 value. Implementation cost factors, as provided in Appendix A-5 - Basis of Cost, were applied to the estimated construction cost to 
develop a total capital cost. 


2.1.3.2 Groundwater Recharge 


Though FAT provides a higher level of treatment than the minimum required by regulations for GWR via 
surface spreading, Valley Water selected FAT as the preferred treatment train for GWR to protect 
groundwater quality, limit salt and nutrient loading, and guard against potential impacts from emerging 
contaminants such as per- and polyfluoroalkyl substances (PFAS). A FAT process train composed of 
membrane filtration, RO treatment, and UV/AOP also allows for GWR via injection wells—an option previously 
identified in the Expedited Purified Water Program Plan. Furthermore, FAT can reduce TOC concentrations to 
levels that allow GWR without a need for dilution water. 


Treatment goals and default pathogen reduction credits granted for each FAT unit process are summarized 
in Table 2-6. LRV requirements (12/10/10 log reduction of V/G/C) are dictated by Title 22, Article 5.1 (IPR: 
Groundwater Replenishment, Surface Application). California's approach assumes log removal credits are 
met starting from untreated wastewater. State regulations only allow up to 6-log removal of any pathogen 
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per unit process, excluding underground retention. A FAT process train demonstrates at least 1-log removal 
of each pathogen with three different barriers. 


Table GWR FAT-Based Advanced Treatment Performance 


Microbiological log removal credits Organic matter removal 
Unit processes Viruses Giardia Cryptosporidium Dissolved TOC CECs? Salinity 
Default credits 
Secondary Effluent 0.4 0.2 0 Yes Yes No 
UF 0 4 4 No No No 
RO 1.5 15 15 Yes Yes Yes 
UV/AOP 6 6 6 No Yes No 
pe eas e 10° 10° Yes Yes No 
Total 13.9 21.7 21.5 = ea - 
Required credits 
Required 12 10 10 Yes Yes* No® 
Balance 19 11.7 11.5 = = ~ 


a. Each unit process targets certain CECs, but not all CECs will be removed. 

b. A Log credit is granted for each month of underground retention time demonstrated with an added tracer. This credit drops to 0.5-log per 
month when underground retention time is demonstrated with a numerical model. For subsurface application, for each month retained 
underground, recharge water credited with 1-log virus reduction per CCR, Title 22, Division 4, Chapter 3, Article 5.2, Section 60320.208 
(groundwater replenishment-subsurface application). Groundwater modeling results show purified water introduced at LGRP is retained for at 
least one year before reaching potable supply wells. 

c. A 10-log credit is granted for Giardia and Cryptosporidium for surface spreading when 6 months underground retention time is demonstrated 
with a tracer study. This credit drops to O-logs if the AWPF is used for injection. 

d. Not all CECs require specific removal rates. The requirements can vary based on known or perceived human health risk and are informed by 
site-specific water quality monitoring and current and proposed regulations. Typical removal rates range from 70% to more than 99%, 
depending on the unit processes. 

e. Managing salinity is a long-term sustainability issue that must be considered in the treatment process selection. Not every system will require 
salinity removal. 


Potential GWR project elements in North County involve source water from Palo Alto RWQCP, Sunnyvale 
WPCP, and/or SJ/SC RWF for purified water production and conveyance to LGRP. The South County GWR 
option would involve diverting Morgan Hill's liquid stream to a satellite facility for treatment, along with an 
AWPF. Estimated AWPF costs assumed an online factor of 90% to account for equipment downtime for 
maintenance and improvements. The factor increases the overall production capacity of the AWPF with the 
intent of reaching the production target of 24,000 AFY. 

While facility layouts and designs are often driven by agency perspectives and culture, the existing SVAWPC 
was used to inform the proposed AWPF layouts. Key aspects of the existing SVAWPC include locating major 
equipment for the UF, RO, and UV/AOP systems within a process building to provide protection from the 
weather. For site planning, representative equipment layouts were arranged within the building to allow for 
efficient O&M access. The process building also includes space for staff and facilities to support operation 
and maintenance of the AWPF. Ancillary facilities, chemical storage, water storage, and pumping facilities 
are assumed to be outside or under canopies. 


North County AWPFs used for GWR share a similar process flow diagram (Figure 2-10). 
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Figure 2-10. AWPF process flow diagram for GWR 


The Morgan Hill satellite facility would require wastewater treatment facilities in addition to AWPF facilities to 
meet regulatory requirements. The envisioned treatment process is to use an MBR process followed by RO 
and UV/AOP (Figure 2-11). MBR was selected as the treatment choice for Morgan Hill because a facility for 
treating wastewater to secondary effluent quality does not currently exist. An MBR can be used to provide 
both biological nutrient removal, organic matter removal, and particulate filtration for the subsequent RO 
process at a lower cost than individual activated sludge and membrane filtration. In addition, MBR is an 
effective process for sites with relatively small footprints and limited flow variation, like Morgan Hill. MBR 
has not yet been granted LRV credit in California, but several projects are planning on using the Australian 
Tier 1 approach for LRV credit, and the Tier 1 LRV values are assumed in these concepts for planning 
purposes. 
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Figure 2-11. Morgan Hill satellite treatment facility process flow diagram 
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To meet the California regulations of 12/10/10 for V/G/C, advanced monitoring equipment for RO, such as 
dye monitoring or TRASAR technology, would be added to confirm LRV performance and credit. Furthermore, 
disinfection with free chlorine could be added to achieve additional credits for virus and Giardia. Table 2-7 
summarizes the LRVs for each process to meet GWR requirements. As MBR does not provide significant 
removal of CECs, salinity, and dissolved organic carbon, only LRV credits are summarized in Table 2-7. 


Table g Removal Credits for Morgan Hill Satellite Fai and AWPF 
Log removal credits 
Unit process Virus Giardia Cryptosporidium 
MBR? 15 2 | 2 
RO? 3 Al 3 
UV/AOP 6 6 6 
Underground retention” 2 i) | 0 
Total 12.54 11¢| 11 


a. MBR LRV credits based on the Australian Tier 1 approach. 

b. RO process assumes advanced monitoring would support LRV credit of 3-3-3 for V/G/C. 
c. Virus removal of 1-log is granted for each month of travel time in the groundwater basin. 
d. Free chlorine disinfection can be added to increase LRV credits for virus and Giardia. 


For the SWA approach using Anderson Reservoir as a delivery point from the Morgan Hill satellite facility, at 
least one additional process would be needed to meet required log removal for viruses, as there is no credit 
for underground retention as in GWR. Free chlorine disinfection could be implemented, which can provide up 
to 6 LRVs for virus with a CT of 2 mg/L-min (Pecson et. al, 2017), as well as ozone-biologically active carbon. 


2.1.3.3 Raw Water Augmentation 


The Expedited Purified Water Program Plan evaluated a potential RWA project that would blend purified 
water and SBA raw water to supply the Penitencia and Rinconada WTPs. Based on DDW's current position 
on DPR, a treatment train to meet anticipated regulatory requirements is likely to require FAT as a minimum 
baseline level of treatment, and additional treatment elements will likely be needed to comply with stricter 
requirements for both pathogen and chemical control. A FAT process train with the addition of O3-BAC 
pretreatment and free chlorine disinfection would likely be capable of satisfying the minimum requirement 
for RWA facilities. 


While DDW has not yet established pathogen requirements for RWA, an initial assessment of processes for 
the RWA treatment train were selected considering both pathogen and chemical treatment. (Refer to 

Table 2-4 for a general description of each unit process, its role in the RWA AWPF train, and key process 
variables for monitoring performance.) Table 2-8 provides default credits and demonstrates the level of 
pathogen treatment applicable to each treatment process. Virus and Giardia are expected to have high LRV, 
exceeding IPR requirements and likely in compliance with future RWA regulations. Cryptosporidium LRV also 
exceeds the IPR requirements. LRV redundancy will be beneficial for operating AWPFs and maintaining a 
high degree of system availability (i.e., online reliability). This benefit supports the strategy of seeking 
additional credits, which may be most cost-effectively accomplished by seeking higher credits for existing 
processes. Some processes may be credited with higher LRV (e.g., through treatment studies or different 
monitoring approach) within the future RWA regulations. 
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Table 2-8. RWA FAT-Based Advanced Treatment Performance 


Microbiological log removal credits Organic matter removal 
Low- 
molecular- 
Crypto- Dissolved Chemical weight 
Unit Processes Viruses Giardia sporidium TOC CECs? peaks compounds Salinity” 
Default credits 

Tertiary effluent SJ/SC RWF 0.4° 0.2° oF Yes Yes = = No 
03/BAC 6 6 1 Yes Yes Yes Some - 
UF i} 4 4 No No No No No 
RO 2 2 2 Yes Yes Yes Some* Yes 
UV/AOP 6 6 6 No Yes® Yes® Some*® No 
Air stripping 0 0 0 No No Some" No No 
Free chlorine disinfection 6 1 0 No No No No No 
RWF and AWPF total 20.4 19.2 13 “ ~ = ~ ae 
WIP credits‘ 4 3 2 No No No No No 
Total 24.4 22.2 15 ~ ~ oa ea ie 

Required credits 
Required TBD TBD TBD Yes Yes® Yes Yes No® 


a. Each unit process targets certain CECs, but not all CECs will be removed. 


b. Managing salinity is a long-term sustainability issue that must be considered in the treatment process selection. Not every system will require 


salinity removal. 


c. Default credit expected for secondary treatment extrapolated from Rose (2004) study 


d. RQis typically less effective for control of low molecular-weight organic compounds that are uncharged and polar (e.g., acetone). Rodriguez, C et 


al, (2009) 


e. UV/AOP will provide some treatment for chemical peaks of constituents amenable to treatment by the process (e.g., 1,4-dioxane) 

f. Current regulations for SWA allow for some pathogen removal credits from the surface WTPs. It is assumed that RWA could be granted the 
same credits; however, the current understanding of the future RWA regulations suggest that the credits will have to be demonstrated with 
monitoring, similar to crediting for PR facilities. 

g. Notall CECs require specific removal rates. The requirements can vary based on known or perceived human health risk and are informed by 
site-specific water quality monitoring and current and proposed regulations. Typical removal rates range from 70% to more than 99%, 
depending on the unit processes. 

fh. Air stripping, which can be accomplished with air strippers or decarbonators, provides another barrier for chemical control, such as removal of 


volatile organic compounds 


Treatment will only be one of the requirements for RWA. Compared to IPR, DPR requirements will be more 
stringent for source control, wastewater treatment, response time, monitoring, and failure response (i.e., 
diversions, alternate supply, operator training). The Master Plan will provide more detail on these topics. 


The proposed 24-mgd RWA AWPF would be constructed adjacent to the existing SVAWPC and treat tertiary 
effluent from the SJ/SC RWF to produce purified water. The AWPF would be located on the approximate 
17.8-acre parcel immediately adjacent to the existing SVAWPC. Figure 2-12 depicts the process flow diagram 


for this facility. 
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Figure 2-12. AWPF process flow diagram for RWA 


Beyond the preliminary design criteria summarized in Appendix A-3 for the 24-mgd AWPF for RWA, the 
Expedited Purified Water Program DPR Facilities Plan provides a more in-depth description of design details. 


2.1.3.4 Treated Water Augmentation 


As mentioned previously, the DDW released a proposed framework for regulating DPR in 2018 and a second 
edition of the framework in August 2019. The framework provides a common structure to help assess and 
manage risks associated with DPR, identifies key factors and approaches to protect public health across 
various forms of DPR (i.e., TWA and RWA), and establishes a timeline to develop DPR regulations by 
December 31, 2023, with provisions for extending the deadline. While the initial framework focused on a 
phased approach to developing DPR regulations starting with RWA regulations, DDW revised the approach 
and, as reflected in the second edition, anticipates developing a single DPR regulation package inclusive of 
both RWA and TWA by December 2023. The potential for TWA regulations to be established by December 
2023 represents a changed condition for developing potable reuse opportunities in the Master Plan and 
allows for TWA opportunities to be considered in this effort. 


In the absence of established regulations, TWA concepts were developed based on assumptions that draw 
on existing potable reuse regulations, the second edition framework, and current industry best practices. 
Based on DDW’s current position on DPR, FAT is anticipated to be the minimum baseline, and additional 
treatment elements will likely be needed to comply with stricter requirements for pathogen and chemical 
control. A FAT process train with the addition of O3-BAC pretreatment and chlorine disinfection was assumed 
to be the minimum requirement for TWA facilities. 


With ample pathogen reduction in the treatment processes for RWA, the TWA treatment train focuses on 
additional chemical control and/or chemical peak attenuation, post-treatment stabilization, temperature, 
and barriers to allow appropriate response time. While secondary treated effluent is currently successfully 
treated at SVAWPC, Valley Water proposes to require tertiary level of treatment for effluent in TWA projects 
as an added safeguard to further protect public health and to improve AWPF treatment effectiveness/ 
redundancy. In lieu of additional log reduction value LRV requirements, this treatment train considers the 
potential to demonstrate higher LRVs for the upstream WWTP(s) or RO (Table 2-9), if needed. 


Table 2-9. TWA FAT-Based Advanced Treatment Performance 


Microbiological log removal 


Unit processes credits Control of chemical compounds 
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Crypto- Chemical Low molecular- 
Viruses Giardia) sporidium TOC CECs? peaks weight compounds 

Default credits 

Tertiary WW treatment 0.5° 0.5° 0.5° Yes Yes - - No 
Ozone/BAC 6 6 | Yes Yes Yes Yes No 
UF ) 4 4 No No No No No 
RO 2.54 2.54 2.54 Yes Yes Yes Some® Yes 
UV/AOP 6 6 6 No Yes! Yes* Yes! No 
Cooling tower/air stripper - - - No Yes Yes Yes No 
Chlorine disinfection 6 1 0 No No No No No 
Total 21 20 14 = = = = = 
Required credits 

Required TBD TBD TBD Yes Yes* Yes Yes No” 


a. Notall CECs require specific removal rates. The requirements can vary based on known or perceived human health risk. Typical removal 
rates range from >70% to over 99%. 


b. Managing salinity is a long-term sustainability issue that must be considered in the treatment process selection. Not every system will 
require salinity removal. 


Conservative estimate for pathogen LRVs stemming from site-specific pathogen monitoring study. 
|. Assumes facility uses enhanced RO monitoring (such as TRASAR) for additional RO crediting. 
. RO is typically less effective for control of low molecular weight organic compounds that are uncharged and polar. 


mp an 


UV/AOP will provide some treatment for chemical peaks of constituents amenable to treatment by the process (e.g. 1,4-dioxane). 


The proposed 24-mgd TWA AWPF would be constructed adjacent to the existing SVAWPC and treat tertiary 
effluent from the SJ/SC RWF to produce purified water. Treatment processes were selected considering both 
pathogen and chemical treatment in terms of microbiological log removal, control of chemical compounds, 
and salinity reduction and structured as a proposed TWA treatment train (Figure 2-13). Future DPR 
regulations are assumed to include additional requirements to address two topics of concern for chemical 
control: (a) attenuation of chemical peaks (i.e., high concentrations of chemicals that may be released into 
the treatment process, as from an industrial spill), including both known and unknown compounds; and (b) 
increased removal of low molecular weight compounds, including both known and unknown compounds that 
have been observed to pass through FAT trains. The selected TWA treatment train is believed adequate to 
address these two DPR chemical control issues. Both the potential future regulatory requirements and 
justification for the proposed TWA treatment train are described in the Master Plan (including Appendix B). 
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Figure 2-13. AWPF process flow diagram for TWA 


2.2 Residuals Management 


Each potential AWPF is anticipated to consist of a process train that includes RO membrane filtration and 
UV/AOP. MF/UF pretreatment is anticipated for AWPFs in North County, and backwash water from the 
MF/UF treatment is expected to be returned to the head of the respective WWTP. In South County options, 
MBR residuals from the Morgan Hill satellite facility may be discharged to SCRWA, although this would 
require further study and a future agreement. Issues related to residuals management in South County are 
discussed in Section 3.5. 


ROC management strategies will vary depending on AWPF location and capacity. Various management 
options are being considered as part of Valley Water’s ROCMP developed in parallel with the Master Plan 
and included in Appendix G. The ROCMP team is informing the feasible portfolios evaluation, specifically in 
terms of site-specific ROC management options, costs, and permitting complexity. 


Table 2-10 presents the primary ROC management strategy recommended for each proposed AWPF, as 
reflected in Valley Water’s most recently available ROCMP TMs (Appendix G). For locations where more than 
one ROC management strategy is identified, Option 1 is reflected in AWPF capital costs in Sections 3 and 4 
of this TM. 
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Table 2-10. ROC Management Recommendations from ROCMP team 


AWPF location 


Option 1 description 


Option 2 description 


Option 3 description 


San José Regional AWPF 


Blend ROC with residual final effluent 
downstream of the compliance point for 
the SJ/SC RWF (i.e., after the weir). 


Discharge ROC to a new shallow 
outfall at a point in Coyote Creek that 
has been shown by hydrodynamic 
modeling to provide enhanced mixing. 


n/a 


Combined Regional AWPF in 
Palo Alto 


Blend and discharge ROC to the existing 
outfall from the Palo Alto RWQCP. 


Discharge ROC to a new outfall ata 
point in SF Bay that has been shown 
to provide enhanced mixing. 


Discharge the ROC to an existing 
deep-water outfall located in 
Redwood City and discharges past 
the Dumbarton Bridge. 


Combined Regional AWPF in 
Sunnyvale 


Discharge ROC to a new shallow outfall at 
a point in Guadalupe Slough that has 
been shown to provide enhanced mixing. 


n/a 


n/a 


Separate AWPFs in Palo Alto 
and Sunnyvale 


At Palo Alto, blend and discharge ROC to 
the existing outfall from the Palo Alto 
RWQCcP. 

At Sunnyvale, discharge ROC to a new 
shallow outfall at a point in Guadalupe 
Slough that has been shown to provide 
enhanced mixing. 


At Palo Alto, discharge ROC to a new 
outfall at a point in SF Bay that has 
been shown to provide enhanced 
mixing. 

At Sunnyvale, discharge ROC to a new 
shallow outfall at a point in 
Guadalupe Slough that has been 
shown to provide enhanced mixing. 


At Palo Alto, discharge the ROC to a 
deep-water outfall north of the 
Dumbarton Bridge. 

At Sunnyvale, discharge the ROC to 
anew shallow outfall at a point in 
Guadalupe Slough that has been 
shown to provide enhanced mixing. 


AWPF in Morgan Hill 


Morgan Hill AWPF ROC would be piped to 
an evaporation pond located on SCRWA 
property in Gilroy. 


n/a 


n/a 


Other management options were considered but determined to be infeasible based on the ROCMP team’s 
evaluation. For example, deep well injection is infeasible based on Valley Water's policy for aggressively 
protecting the groundwater basin. In addition, full-scale implementation of treatment was eliminated after a 
pilot study did not show effective removal of chelated metals or selenium from ROC. Treatment for nutrients, 
chronic toxicity, and CECs may be possible but requires further study. 


The ROCMP team selected management options based on an assessment of water quality impacts to the SF 
Bay and an individual facility's ability to meet NPDES permit requirements. The ROCMP team conducted 
mass balance dilution modeling to evaluate water quality impacts of ROC discharge at the various outfall 
locations. Presented in the following subsections are recommended ROC management options for each 
AWPF with descriptions of NPDES permitting issues, contaminants that affect each location, and costs 
associated with the ROC management options. Figure 2-14 shows the locations of pipelines proposed by the 
ROCMP team for recommended ROC management strategies. 
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Silicon Valley Clean Water 


> 


Palo Alto AWPF Option 3: 
Conveyance to existing deep water outfall 
near Silicon Valley Clean Water 


Sunnyvale AWPF Option 1: 
Conveyance to new shallow 
outfall located in at Gaudalupe Slough 


Palo Alto AWPF Option 2: 
Conveyance to new shallow 
outfall located in San Francisco Bay 


San Jose AWPF Option 2: 
Conveyance to new shallow 
outfall located in Coyote Creek 


Palo Alto AWPF Option 1: 
Conveyance of ROC for blending and 


ing RWQCP outfall 
San Jose AWPF Option 1; 


Conveyance to new outfall 
jocated past the existing outfall well 


5] Existing SVAWPC 
and adjacent Proposed 
=] San Jose AWPF 


Figure 2-14. ROC management strategies, North County (as identified by the ROCMP Team) 
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2.2.1 ROC Management for San José AWPF (24 mgd) 


The 24-mgd San José AWPF would be located adjacent to the existing 8-mgd SVAWPC. The new AWPF would 
produce up to 4.2 mgd of ROC. Currently, a portion of SJ/SC RWF’s tertiary-treated effluent is recycled by 
tertiary treatment and distributed via SBWR. Secondary effluent flow feeds SVAWPC for purification for 
NPR+. The remaining flow is discharged to the SF Bay via an outfall at the Artesian Slough, as regulated 
under an existing NPDES permit. 


The components assumed by the ROCMP team to be required to manage ROC at a San José AWPF for each 
of the two ROC management options are presented in Table 2-11. 


Table 2-11. ROC management strategies for Portfolio 1, San José AWPF (24 mgd) 


ROC management option Components of ROC management option 
+ 9,600 ft, 18” high-density polyethylene (HDPE) pipe (from AWPF to new outfall) 


Option 1: Blending and discharge at new outfall | * | ROC pump station and holding tank 
downstream of existing outfall discharge weir + Outfall diffuser 


+ Optional treatment processes for nutrients and CECs 
+ 20,000 ft, 18” HDPE pipe (from AWPF to new outfall) 


Option 2: Discharge at a new shallow outfall at + ROC pump station and holding tank 
Coyote Creek + Outfall diffuser 
+ Optional treatment processes for nutrients and CECs 


2.2.2 ROC Management for Combined Regional AWPF in Palo Alto (24.5 mgd) 


Final effluent feed from the Palo Alto RWQCP and the Sunnyvale WPCP, conveyed to Palo Alto via a new 
pipeline, would feed the 24.5-mgd Combined Regional AWPF in Palo Alto, generating roughly 4.3 mgd of 
ROC. 


Most of the final effluent from the Palo Alto RWQCP is currently discharged to the SF Bay. A small portion is 
discharged to Matadero Creek, and the remainder is distributed as Title 22-compliant tertiary-treated 
recycled water. The City of Palo Alto is currently proceeding with a 2.25-mgd AWPF that will blend permeate 
with tertiary-treated recycled water at a 1:1 ratio to provide NPR+. The AWPF will reduce TDS levels in 
recycled water from the current range of 770 mg/L-1,100 mg/L down to a target range of 400 mg/L - 500 
mg/L as described in the 2017 Advanced Water Purification System Feasibility Study - Final. The existing 
Palo Alto RWQCP NPDES permit includes a dilution credit of 3.5:1 for copper and a dilution credit of 3.25:4 
for cyanide. 


The components assumed by the ROCMP team to be required to manage ROC from a Combined Regional 
AWPF in Palo Alto for each of the three ROC management options are presented in Table 2-12. 
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Table 2-12. ROC Management Strategies for Portfolio 2a, Combined Regional AWPF in Palo Alto (24.5 mgd) 


ROC management option Components of ROC management option 


Option 1: Blending and discharge at existingRWQCP | * 10,900 ft; 18” HDPE pipe (from AWPF to existing outfall) 

outfall + ROC pump station and holding tank 

14,600 ft; 18" HDPR pipe from AWPF to existing outfall 

5,000 ft 18” HDPE pipe to location under SF Bay 

ROC pump station and holding tank 

70,300 ft; 20” HDPE pipe (from AWPF to existing deep-water outfall in Redwood City) 
ROC pump station and holding tank 


Option 2: Discharge at a new shallow outfall in San 
Francisco Bay 


Option 3: Deep water outfall north of Dumbarton Bridge i 


2.2.3 ROC Management for Combined Regional AWPF in Sunnyvale (24.5 mgd) 


Final effluent feed from the Sunnyvale WPCP and the Palo Alto RWQCP, piped to the AWPF via a new 
pipeline, would feed the 24.5-mgd Combined Regional AWPF at Sunnyvale, generating roughly 4.4 mgd of 
ROC. Final effluent from the Sunnyvale WPCP is currently discharged to the South Bay via Moffett Channel. 


The components assumed by the ROCMP team to be required to manage ROC from a Combined Regional 
AWPF in Sunnyvale are presented in Table 2-13. 


ied Regional AWPF in Sunnyvale (24.5 mgd) 


ROC management option Components of ROC management option 
32,800 ft; 18" HDPE pipe (from AWPF to new outfall location) 
Option 1: New shallow outfall at Guadalupe Slough + ROC pump station and holding tank 
Outfall diffuser 


2.2.4 ROC Management for Separate AWPFs in Palo Alto (14 mgd) and 

Sunnyvale (10.5 mgd) 
Separate regional AWPFs with 14.0 mgd and 10.5 mgd production capacities at Palo Alto and Sunnyvale, 
respectively, would yield maximum ROC flows of 2.5 mgd and 1.9 mgd (Palo Alto and Sunnyvale, 
respectively). In this case, the WWTPs would not blend their separate streams of treated effluent. Modeling 
indicates that ROC discharge at Palo Alto for its separate AWPF maintains compliance with existing NPDES 
permits while discharge from the Sunnyvale AWPF requires a permit negotiation for dilution credits. 


The components assumed by the ROCMP team to be required for managing ROC at separate Palo Alto / 
Sunnyvale AWPFs are presented in Table 2-14. 


[ Brown»Caldwell : 


48 


Use of conti 


an this sheet is subject to the limitations specified at the beginning of this document 


Appendix A-1. Feasible Project Portfolios 


Table ROC Management Strategies for Portfolio 4, Separate AWPFs in Palo Alto (14 mgd) and Sunnyvale (10.5 mgd) 
ROC management option Components of ROC management option 
+ 10,900 ft; 14” HDPE pipe (from Palo Alto AWPF to existing outfall) 
Option 1 + ROC pump station and holding tank at Palo Alto 
Palo Alto: Blending and discharge at existing RWQCP outfall |+ 32,800 ft; 12” HDPE pipe (from Sunnyvale AWPF to new outfall) 
‘Sunnyvale: New shallow outfall at Guadalupe Slough + ROC pump station and holding tank at Sunnyvale 


+  Outfall diffuser at Sunnyvale 


+ 14,600 ft; 14” HDPE pipe from Palo Alto AWPF to beyond existing outfall 
+ 1,000 ft, 18” HDPE pipe under SF Bay to new outfall 
ROC pump station and holding tank at Palo Alto 
32,800 ft; 12” HDPE pipe (from Sunnyvale AWPF to new outfall) 
+ ROC pump station and holding tank at Sunnyvale 
+  Outfall diffuser at Sunnyvale 


+ 70,300 ft; 14" HDPE pipe (from Palo Alto AWPF to existing deep water outfall in 


Option 2 
Palo Alto: Discharge at a new shallow outfall in SF Bay 
Sunnyvale: New shallow outfall at Guadalupe Slough 


Option 3 Redwood City at Silicon Valley Clean Water) 

Palo Alto: Convey ROC to existing deep water outfall in + ROC pump station and holding tank at Palo Alto 

Redwood City (at Silicon Valley Clean Water) + 32,800 ft; 12” HDPE pipe (from Sunnyvale AWPF to new outfall) 
‘Sunnyvale: New shallow outfall at Guadalupe Slough + ROC pump station and holding tank at Sunnyvale 


+ Outfall diffuser at Sunnyvale 


2.2.5 ROC Management for Morgan Hill AWPF (2 mgd) 
The inland location of the Morgan Hill AWPF limits ROC management options. The ROCMP team 
recommended a single option: convey ROC to a lined evaporation pond near the SCRWA facility in Gilroy. 


The components assumed by the ROCMP team to be required to manage ROC from a Morgan Hill AWPF are 
presented in Table 2-15. 


Table 2: (OC Management Strategies for Morgan Hill AWPF (2 mgd) Evaporation Pond in Gilroy 


ROC Management Option | Components of ROC Management Option 


+ 58,600 ft, 8” HDPE pipe (from AWPF to SCRWA area) 
+ ROC pump station and holding tank 
+ 83-acre pond - land purchase/lease and excavation 


Option 1: Conveyance to a lined evaporation pond in or near 
Gilroy 


2.3 Conveyance/Distribution 


Conveyance and distribution project elements include: 

+ NPR/NPR¢+ distribution system expansions 

+ Interties between recycled water distribution systems 
« — Effluent pipelines from WWTPs to AWPFs for treatment 
+ Purified water pipelines from AWPFs to delivery points 
« —LGRP piping improvements 

*  Penitencia WTP improvements 

« ROC Management pipelines 

» Pump stations 
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2.3.14. NPR/NPR+ Distribution Systems 


NPR programs are established at each of the WWTPs in the County, and expansion of NPR use is envisioned 
to be a key water supply for water retailers in the future. A market assessment was presented in 
Attachment A of Appendix F, Conceptual Alternatives TM, including known potential NPR/NPR+ projects in 
the County sorted by retailer and distribution system. Since development of the Conceptual Alternatives TM, 
information has been updated to include additional projects studied by Valley Water and Palo Alto within 
their service area, as well as indications for how additional recycled water may be used within the SBWR 
service area through the 2040 planning horizon. 


Potential future NPR/NPR+ projects are described below and summarized in Table 2-15. 


Palo Alto and East Palo Alto NPR+. On March 2, 2020, Palo Alto’s City Council accepted the Final Northwest 
County Recycled Water Strategic Plan. This report presented three NPR+ concepts within Palo Alto and Los 
Altos, one in East Palo Alto, and two in Mountain View. The report indicated that Stanford University did not 
foresee a need for recycled water from the Palo Alto RWQCP due to its use of its lake water system. 


Though no specific alternatives were recommended, three of the alternatives—A2: Palo Alto Phase 3 
extended to Foothills, A4: Mountain View, and A6: East Palo Alto—were the highest-ranking alternatives. 


Alternative A2, the highest ranked conceptual alignment, includes six pump stations and a 1.6-MG storage 
tank within the Palo Alto RWQCP service area. Pump stations were preliminarily located at the intersections 
of El Camino Real (Highway 82) and Oregon Expressway, Arastradero Road at Deer Creek Road, Page Mill 
Road at Arastradero Road, Moffett Field, Charleston Park, and at the Palo Alto RWQCP. Design phasing 
information and proposed facilities that make up each phase of Alternative A4 are described below. 


Mountain View NPR+. Mountain View's 2014 Recycled Water Feasibility Study recommended a phased 
expansion of the Mountain View Recycled Water System. During Phase 1, approximately 16,700 linear feet 
(LF) of pipeline in the National Aeronautics and Space Administration (NASA) and Bay View areas, two 
variable frequency drive units, and a potable backup supply at the RWQCP. Phase 2 adds 9,900 LF of pipe in 
the Whisman Station and North Whisman neighborhoods, three pump stations, a 1.6-MG tank at NASA, and 
a 2.9-MG tank at Charleston Park. Phase 3 adds 16,200 LF of pipe to serve Sylvan Park, Cuesta Park, El 
Camino Hospital, and Cooper Park; and three variable-frequency drive units. 


Sunnyvale NPR. NPR was studied by the City of Sunnyvale as part of the Feasibility Study for Recycled Water 
Expansion (FSRWE). This document identified multiple NPR projects to add up to 2,100 AFY of NPR demand 
within the City and Cupertino. Valley Water also has the ability, through its existing agreements, to wholesale 
NPR within its portion of the service area. Additional information about the NPR projects is further detailed in 
Section A.2 of Appendix F. 


SBWR NPR+. NPR demands were updated so that SBWR delivered the projected 2040 recycled water 
demands identified in Table 2 of Appendix E-1. This resulted in delivery of approximately 2,810 AFY to the 
City of Milpitas, 9,500 AFY to SJ Muni, 9,000 AFY to the City of Santa Clara, and 9,625 AFY to San Jose 
Water. Combined, these buildout NPR demands total 30,935 AFY. 


All existing demands as of the 2017 calendar year were placed where recycled water meters are currently 
located. Those actual demands were specifically located based on available information. Peaking factors 
consistent with existing demands were applied to all buildout demands. 
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For each retailer, demands were updated as follows: 


+ City of Milpitas: Existing City of Milpitas demands were 1,121 AFY. An additional 1,689 AFY were located 
at multiple points of connection where the City of Milpitas planned a new recycled water project, which is 
shown on Figure A.8 in Appendix F. No scaling up of demands were required for City of Milpitas NPR 
demands. 


« San Jose Water Company: Existing San Jose Water Company (SJW) NPR demands are 2,697 AFY. 
Planned recycled water projects add an additional 5,703 AFY of NPR demands. Planned NPR demands 
were located at specific nodes in the hydraulic model where a turnout between the SBWR system and a 
future SJW pipeline would be located. To achieve the 9,625 AFY at buildout, an additional 1,225 AFY of 
demand was applied by scaling up existing and planned NPR demands throughout the SJW service area. 
See Figure A.7 in Appendix F for proposed alignments. 

« San José Municipal Water System: Existing NPR demands in the North San José (1,231 AFY) and 
Edenvale (3,893 AFY) areas of the SJ Muni were continued in the buildout model. SJ Muni projected that 
additional growth of recycled water would exclusively occur within the North San José service area, and 
no additional growth was expected in Edenvale. SJ Muni provided a map of locations and magnitude of 
planned recycled water demand of approximately 1,060 AFY within its North San José service area. An 
additional 3,316 AFY of demand was not located. To achieve the desired buildout demand of 9,500 AFY 
within the SJ Muni service area and keep Edenvale demands consistent, the existing demand of 1,231 
AFY was scaled up by 3,316 AFY to 4,547 AFY and located at the same location as existing demands. 

+ City of Santa Clara: Existing City of Santa Clara NPR demands of 5,050 AFY were continued in the 
buildout model. The City of Santa Clara provided a list of and location for an additional 1,534 AFY of 
recycled water demand from known potential projects in its distribution system. The City indicated that it 
expects any additional NPR demand (2,416 AFY) outside of existing and potential projects to be located 
north of Highway 101 and an area near Arques Drive. To achieve the desired buildout demand of 9,000 
AFY, existing and proposed demands north of Highway 101 and near Arques Drive were scaled up from 
their identified values. 


Gilroy NPR. The South County Recycled Water Master Plan (RWMP) explored NPR expansion and identified 
the potential to serve approximately 1,120 AFY of NPR demand by extending the existing recycled water 
distribution system in Gilroy. Additional information about this concept is further detailed in Section A.4 of 
Appendix F. 


Morgan Hill NPR. The South County Recycled Water Master Plan (RWMP) explored NPR expansion and 
identified the potential to serve approximately 785 to 2,900 AFY of NPR demand in Morgan Hill via a 
satellite WWTP producing NPR water or by extending the existing recycled water distribution system in Gilroy 
north to Morgan Hill. Additional information about this concept is further detailed in Section A.4 of Appendix 
F. The South County RWMP did not recommend any NPR projects in Morgan Hill. Because NPR in Morgan Hill 
may be feasible in the context of an integrated countywide plan, potential NPR projects are considered in 
context of the project portfolios (Section 3.2). 


Countywide NPR/NPR+. Table 2-16 presents a summary of potential future NPR and NPR+ projects and 
associated capital costs as previously studied by retailers in recycled water master plans. Demands shown in 
this table are not aligned with water suppliers’ UWMP NPR/NPR+ demand projections. Existing demands are 
not reflected in Table 2-16. 


Each retailer has different assumptions for what is included in its cost estimates; thus, NPR/NPR+ costs 
across agencies are not directly comparable. For example, capital costs in this table may or may not include 
soft costs, retrofits, treatment plant upgrades, pump stations, and/or storage. Some projects identified in 
Table 2-16 may require the implementation of other projects to feasibly proceed. Additionally, the capacity to 
provide recycled water during max day or peak hour conditions has not been confirmed. 
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Table 2-16. Potential Future NPR/NPR+ Projects and Cost Estimates for Recycled Water System Expansions 


Source Information Capital Cost Annualized 
Demand Capital | 2020 Dollars Capital Unit Cost 
Retailer ID Project Name*>.¢ Year (AFY) Cost ($M) ($M)¢ ($/AF) 
NPR-1 | A1: Palo Alto Phase 3 2019 800 $47.8 $48.5 $3,100 
Palo Alto ® NPR-2 | A2: Palo Alto Phase 3 Ext. to Foothills 2019 1,100 $63.0 $63.9 $3,000 
NpR-3 43: Palo Alto Phase 3 Ext. to Foothillsand | oq49 1,200 $85.1 $86.4 $3,700 
Los Altos 
Palo Alto NPR+ subtotal 1,200 
NPR-4 | Ad - Phase 1 Short-Term Expansion 2014 588 $4.9 $5.7 $500 
voumain NPR-5 —A4 - Phase 2 Mid-Term Expansion 2014 316 $18.8 $22.0 $3,600 
NPR-5a_ | A4 - Phase 2 Long-Term Expansion 2014 221 $4.6 $5.4 $1,200 
Mountain View NPR+ subtotal 1,125 
East Palo Alto |NPR-6 —_ AG: East Palo Alto 2019 500 $20.7 $21.0 $2,100 
East Palo Alto NPR+ subtotal 500 
PA/MV RWS Subtotal 2,825 
NPR-7 | Lakehaven Drive 2013 86 $1.41 $17 $1,000 
NPR-8 | Maude Avenue 2013 36 $1.36 $1.6 $2,300 
NPR-9 | Duane Avenue 2013 429 $5.62 $6.7 $800 
NPR-10 | Kifer Road East 2013 51 $1.33 $1.6 $1,600 
NPR-11 | Kifer Road West 2013 54 $0.78 $0.9 $900 
NPR-12 | Main Loop 2013 335 $15.9 $19.1 $2,900 
NPR-13 | Iris Avenue 2013 55 $0.63 $0.8 $700 
Sunnyvale‘ NPR-14 | Marion Way 2013 30 $0.65 $0.8 $1,300 
NPR-15 | Dartshire Way 2013 65 $1.37 $1.6 $1,300 
NPR-16 | Gail Avenue 2013 39 $0.58 $0.7 $900 
NPR-17 | Old San Francisco Road 2013 26 $0.45 $0.5 $1,100 
NPR-18 | Manet Drive 2013 86 $0.45 $0.5 $300 
NPR-19 | Sunnyvale-Saratoga Road 2013 14 $0.60 $0.7 $2,600 
NPR-20 | Remington Drive 2013 59 $1.75 $2.1 $1,800 
NPR-21 | Carson Drive 2013 16 $0.37 $0.4 $1,400 
‘Sunnyvale NPR subtotal 1,381 
Sunnyvale RWS Subtotal 1,381 
Milpitas® NPR-22 | Segments 1 through 5 2016 751 $45, $49.3 $3,400 
Milpitas NPR+ subtotal 751 
NPR-23 | Alignment L: Lewis Street 2011 589 $10.4 $12.9 $1,100 
NPR-24 Alignment P: Quimby Road 2011 1,731 $38.3 $47.6 $1,400 
NPR-25 | Alignment K: West Hedding 2011 184 $4.27 $5.3 $1,500 
saws NPR-26 | Alignment Q: Curtner 2011 2,421 $58.2 $72.4 $1,500 
NPR-27 | Alignment: Dolores 2011 70 $1.92 $2.4 $1,700 
NPR-28 | Alignment E: Mabury Road (Phases 1 and 2) | 2017 1,147 $15.0 $16.4 $700 
NPR-29 | AlignmentJ: Saratoga 2011 97 $3.07 $3.8 $2,000 
NPR-30 | Cupertino Extension 2012 2,100 $55.0 $67.3 $1,600 
‘SJW NPR+ subtotal 8,339 
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ates for Recycled Water System Expansions 


Source Information Capital Cost | Annualized 
Demand Capital | 2020 Dollars Capital Unit Cost 
Retailer ID Project Name*>.¢ Year (AFY) Cost ($M) ($m)¢ ($/AF) 
No specific projects. This is a buildout 
N/A projection. N/A 3,316 N/A N/A N/A 
eee Identified futt tol ( 
lentified future customers (see 
N/A Appendix C) N/A 1,060 N/A N/A N/A 
‘SJ Muni NPR+ subtotal 4,376 
N/A No specific projects. This is a buildout N/A 2,312 N/A N/A N/A 
projection. 
Santa Clara identified iat = ( 
jentified future customers (see 
N/A Appendix C) N/A 1,638 N/A N/A N/A 
Santa Clara NPR+ subtotal 3,950 
‘SBWR Subtotal 17,416 
NPR-31 | Immediate Term Projects 2016 672 $14.3 $15.9 $1,200 
Gilroy’ NPR-32 | Short-Term Projects 2016 224 $9.97 $11.1 $2,500 
NPR-33 | Long-Term Projects 2016 224 $10.0 $11.1 $2,500 
Gilroy NPR subtotal 1,120 
NpR-34 | OPtions MH-1 and MH-2 (1 mgd with SCRWA | 5946 345-495,  $41-48| $45.7-53.5| $4,700-$7,900 
transmission main) 
. Options MH-1 and MH-5 (1 mgd with a ‘4 " 
NPR-35, Morgan Hill trunk line scalping plant) 2016 345-495 | $33.8-$37.4| $37.7-$41.7/ $3,900-$6,200 
Morgan Hill! Options MH-3 and MH-4 (2.25 mgd buildout 
NPR-36 | ith SCRWA transmission main) 2018 785 WA N/A N/A 
e Options MH-6 and MH-7 (2.25 mgd buildout 
INPR'S7, with Morgan Hill trunk line scalping plant) 2016 785) N/A N/A N/A 
NPR-38 Market assessment (total potential NPR) 2016 2,877 N/A N/A N/A 
Morgan Hill NPR subtotal 345- 2,877 
SCRWA Subtotal 1,465-3,997 


a 


All projects are listed to the extent feasible. Not all projects can be implemented independently. Some projects may require other projects 
(pipelines, tanks, pump stations, treatment plants, or retrofits) to be completed. 

Source projects that combined IPR or DPR with NPR projects are not listed in this table. 

The projects presented in this table are not mutually exclusive. Some projects were originally presented as options that may have included 
portions of other projects also presented in this table. 

Cost escalation is based on California Construction Cost Index (CCC!) from Department of General Services 
(https://www.dgs.ca.gov/RESD/Resources/Page-Content/Real-Estate-Services-Division-Resources-List-Folder/DGS-California-Construction- 
Cost-Index-CCC!). Original CCCI were taken from dates of reference document and escalated using April 2020 CCC! of 6955. 

For the Palo Alto RWQCP, all information was taken from the Recycled Water Strategic Plan Report - Northwest County Recycled Water 
Strategic Plan, Interim Final Report, July 2019. It was assumed this information superseded reports by various retailers in this service area. 
For the Sunnyvale WPCP, all information came from the Feasibility Study for Recycled Water Expansion, June 2013. 

For Milpitas, source is City of Milpitas Recycled Water Pipeline Project Final IS/MND, October 2016. 

SJW segments were from RWMP Update, 2011. SJW Alignment E cost and demands were updated in 2017. 

Gilroy and Morgan Hill projects do not include planned SCRWA WWTP project costs. All data comes from the 2015 South County Recycled 
Water Master Plan Update, May 2016 


Figure 2-15 shows the NPR/NPR+ expansions that have been identified from various planning reports or in 
collaboration with agencies. 
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Figure 2-15. Expansion of existing NPR/NPR+ distribution systems Countywide 
Note: City of Santa Clara and SJ Muni recycled water infrastructure improvements are currently undefined. 
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2.3.2 Interties between Recycled Water Systems 


The interconnection of recycled water systems has several potential functions, including: 

1. Reliability: If an outage occurs in one system, available capacity from an adjoining system could be 
used. Supply from an adjoining system could also support pipeline maintenance activities, such as 
shutdowns of transmission mains. 


2. Peak demand supply mitigation: Peak day and peak hour demands are a challenge in some systems, 
and supply from an adjoining system could be leveraged to meet demands. 

3. Freeing up effluent for PR: By meeting NPR demands of adjacent systems, the amount of supply offset 
could provide more flow for PR or ROC dilution. For example, if Sunnyvale’s NPR demand was met by 
SBWR, Sunnyvale could provide more supply for PR or ROC dilution. Vice versa, if SBWR’s NPR+ 
expansion was met using effluent from Sunnyvale, SBWR would be able to confidently meet NPR+ 
demands even during dry years, allowing for supply for PR. 


Interties may require pump stations, pressure-reducing valves, or other facilities depending on the function 
and operation. Additionally, interties between recycled water distribution systems would need to be 
accompanied by treatment improvements (i.e., an AWPF for NPR+) to avoid negatively impacting the water 
quality of a neighboring system. Pipeline alignments have been studied for four intertie opportunities in 
North County, as summarized in Table 2-17 and shown in Figure 2-16. 
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Table Summary of Potential Recycled Water System Interties 


Capital 
Pipe Length/ Cost 
Alignment Description Key Assumptions/Features Diameter (2019$) Source 
Sunnyvale - SBWR Interties 
Fispnod sen ipa 5 trenchless crossings 
roposed 30-inch pipeline to convey . i i 32,000 LF 
Effiuentintertie | secondary effluent from the Sunnyvale WPcP | 90% of alignment requires tunneling due to Bay soils and high groundwater aise $86M | See footnote (e) 
to the SJ/SC RWF or SVAWPC Sizing assumes 10 mgd; actual flow availability to be determined through 30' 
discussions with Sunnyvale 
Connection of existing SBWR 30-inch E : 16,000 LF 
pipeline located at Lafayette Drive and 2 trenchless crossings (Guadalupe River and Calabazas Creek) is $14.5M | See footnote (b) 
Tasman Road to an existing 24-inch 
Recycled water Sunnyvale pipeline at Sunnyvale East 1 trenchless crossing $23M | See footnote (c) 
intertie, northern Channel and Persian Drive 7 
connector® sdisraulleatly odie led te delice aaa 4 trenchless crossings 15,000 LF 
recyeled ater agement of2.7 med ae 50% of alignment requires tunneling due to Bay soils and high groundwater 30”) $51.1M See footnote (e) 
SBWR to Sunnyvale Modeling indicates new pump station is necessary to connect to SBWR 
Connection of existing 16-inch SBWR : 12,000 LF 
pipeline at Homestead Rd and Las Palmas Dr | 2 trenchless crossings 16" $7M See footnote (b) 
pee ee to existing Wolfe Rd pipeline 
intertie, southern i 
Ganlacsart Hydraulically modeled to deliver peak 3 trenchless crossings 12,000 LF 
recycled water demand of 2.7 mgd from Modeling indicates alignment would result in a large pressure increase in gor Notprepared See footnote (e) 
SBWR to Sunnyvale the SBWR system; cost and detailed alignment analysis was not performed 
Sunnyvale - Mountain View intertie 
Connection of existing 16-inch pipeline on 
Recycled water Enterprise Way in Sunnyvale to a new 16-inch | Pipeline could serve new customers in Mountain View's North Bayshore 18,600 LF 
imenic recycled water pipeline located in Moffett area and within NASA and the Bay View area outside the existing service E 16" $16M | See footnote (d) 


Field that would connect to the Mountain 
View recycled water distribution system 


area. 


a. Sunnyvale-SBWR recycled water interties require an AWPF for NPR+ in Sunnyvale to reduce salinity to levels consistent with SBWR. As presented, estimated capital costs are not inclusive 
of such an AWPF in Sunnyvale. 


paee 


TM2: Modeling of Regional Sunnyvale/ SBWR Recycled Water Distribution System HydroScience 2011 

San Jose Water, 2011. Recycled Water Master Plan - 2011 Update Draft. Prepared by HydroScience Engineers, Inc. 
|. City of Mountain View, 2014. Recycled Water Feasibility Study. Prepared by Carollo Engineers. 

Sunnyvale Source Water Augmentation Facilities Plan, RMC 2018 
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Figure 2-16. Potential recycled water system interties 
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2.3.3 PR Conveyance Infrastructure 


PR conveyance elements include effluent pipelines that send source water from WWTPs to treatment 
facilities, purified water pipelines that send purified water from treatment facilities to delivery points, pump 
stations that push/pull water through these pipelines, and delivery point improvements, such as pipeline 
rehabilitation and the installation of new tanks and pumps. 


Effluent Pipelines 


One possible alignment was considered for each effluent pipeline due to infeasibility of other potential 
alternative alignments in each location. 


«+ Anew 36-inch pipeline from the Palo Alto RWQCP to the proposed Palo Alto Regional AWPF sized to be 
able to convey 18.1 mgd of effluent to produce 14 mgd of purified water. 

«+ Anew 36-inch effluent pipe from the Sunnyvale WPCP to the proposed Palo Alto Regional AWPF would 
convey 13.6 mgd of effluent to produce 10.5 mgd of purified water. 


«+ Anew 36-inch effluent pipeline from the Palo Alto RWQCP to the proposed Sunnyvale Regional AWPF 
would convey 18.1 mgd of effluent to produce 14 mgd of purified water. 

« Anew 36-inch effluent pipe from the Sunnyvale WPCP to the proposed Sunnyvale Regional AWPF would 
convey 13.6 mgd of effluent to produce 10.5 mgd of purified water. The Sunnyvale WPCP is located 
across the street from the proposed Sunnyvale AWPF. 


« Anew 48-inch pipeline to convey secondary or tertiary effluent from the SJ/SC RWF to the San José 
AWPF. The pipeline would convey flow from either the existing secondary clarifiers or tertiary filters to the 
influent pump station of the San José AWPF. 


Purified Water Pipelines 


Palo Alto AWPF to LGRP: Four alignments to convey purified water from the Palo Alto AWPF site to LGRP 
were evaluated. Each of these route variations offers potential advantages; key considerations for each 
alignment are summarized below. 

» Eastern route, via Sunnyvale WPCP. This route would use the alignment recommended in the Expedited 
Purified Water Program Plan (for transporting purified water from San José to LGRP). Though this 
alignment has the longest length of any purified water option extending from Palo Alto to LGRP, it offers 
potential to easily add purified supply from SJ/SC RWF in the future due to its central location. 

« Western route, via Sunnyvale WPCP. As considered in the Sunnyvale FSRWE, this alternative would use 
the Wolfe Road pipeline as a purified water supply. This alternative does not require trenchless 
construction to cross Highway 280. Though adding purified supply from SJ/SC RWF would require a 
longer purified water pipeline, this route is closest to Rinconada WTP, which could enable future RWA. 

« Western route, bypassing Sunnyvale WPCP. In addition to requiring a shorter pipeline than options 
going through Sunnyvale WPCP, this route would not require trenchless construction for crossing 
Highways 280, 101, and 237; however, trenchless construction would be needed to cross a creek, 
Valley Transit Authority, and San Francisco Public Utilities Commission (SFPUC) facilities. Though adding 
purified supply from SJ/SC RWF would require a longer purified water pipeline, this route is closest to 
Rinconada WTP, which could enable future RWA. 

» Eastern route, bypassing Sunnyvale. This is the shortest pipeline option of any alternative. Crossing 
Highways 237 and 101 would not require trenchless construction, though it would be required to cross 
Highway 280, a creek, Valley Transit Authority, and SFPUC facilities. South of Arques, this option mirrors 
the Expedited Purified Water Program Plan recommended alignment. 


Palo Alto AWPF to West Pipeline (TWA): A new pipeline would convey purified water treated for TWA almost 
11 miles to a delivery point along Valley Water's existing West pipeline. 
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Sunnyvale AWPF to LGRP: Two purified water alignments from the Sunnyvale AWPF to LGRP were 
considered. Starting at the Sunnyvale AWPF, these alignments are identical to the eastern and western route 
(via Sunnyvale) considered for conveying purified water from the Palo Alto AWPF to LGRP. These purified 
water alignment options (eastern and western) were studied in the Expedited Purified Water Program Plan 
(Valley Water, 2018) and Sunnyvale’s Feasibility Study for Recycled Water Expansion Report (City of 
Sunnyvale, 2013b). 


San José AWPF to LGRP. One purified water pipeline alignment is recommended from the San José AWPF to 
LGRP based on an alignment studied in the Expedited Purified Water Program Plan (Valley Water, 2018). A 
new 48-inch, 18-mile pipeline would convey up to 24 mgd of purified water. 


San José AWPF to SBA terminal tank (RWA). One purified water pipeline alignment is recommended from 
the San José AWPF to the SBA terminal tank at the Penitencia WTP as previously evaluated as part of the 
Expedited Purified Water Program Plan (Valley Water, 2018). A new 48-inch, 9-mile pipeline would convey up 
to 24 mgd of purified water. 


San José AWPF to North Side Tanks (TWA). One new purified water pipelines alignment is recommended 
from the San José AWPF to North Side Storage Tanks to serve the cities of San José and Santa Clara 
(portions north of Highway 101). A new 24-inch, 5-mile pipeline would convey about 4 mgd of purified water. 


San José AWPF to Milpitas Pipeline (TWA). One purified water pipeline alignment is recommended from the 
San José AWPF to the Gilbraltar Reservoir where water could be introduced to the Milpitas Pipeline. A new 
36-inch, 4-mile pipeline would convey up to 20 mgd of purified water. 


San José AWPF to Piedmont Valve Yard (TWA). One purified water pipeline alignment is recommended from 
the San José AWPF to the Piedmont Valve Yard where water could be introduced to the Milpitas Pipeline or 
Valley Water's East pipeline. A new 36-inch, 8-mile pipeline would convey up to 20 mgd of purified water. 


Pump Stations 


Palo Alto. One effluent pump station would be needed to deliver effluent from the Palo Alto RWQCP to a new 
AWPF in Palo Alto; if also supplied by the Sunnyvale WPCP, an additional effluent pump station (located at 
Sunnyvale WPCP) would be needed. One purified water pump station, located at the Palo Alto AWPF, would 
be required to pump purified water to LGRP. 


Sunnyvale. One purified water pump station is needed to deliver water from a Sunnyvale AWPF to LGRP. 
Assuming the Sunnyvale AWPF is located at Recycle Hill, an effluent pump station would be necessary to 
supply Palo Alto RWQCP effluent to the Sunnyvale AWPF (but not from Sunnyvale WPCP to the Sunnyvale 
AWPF). 


San José. A pump station would be required to deliver approximately 24 mgd to a total dynamic head (TDH) 
of approximately 585 feet. If located at the San José AWPF, there would be no booster pump stations 
between the AWPF and the Penitencia WTP. 


Other Conveyance Infrastructure 


LGRP Improvements. The existing LGRP would require various infrastructure improvements (new pipes, 
monitoring equipment, etc.) to accept purified water. These improvements were previously evaluated as part 
of the Expedited Purified Water Program Plan (Valley Water, 2018). 


Penitencia WTP Improvements. Upgrades to the existing Penitencia WTP would be required for it to accept 
purified water. These improvements were previously evaluated as part of the Expedited Purified Water 
Program Plan (Valley Water, 2018). 


Rinconada WTP Extension. A pipeline extension from LGRP to Rinconada WTP would allow the option to use 
GWR infrastructure for RWA. No WTP improvements were assumed to be needed at Rinconada. 
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Section 3: Portfolio Development 


The development of portfolios (formerly called alternatives) began in 2018 with identifying five conceptual 
portfolios and engaging Partner Agencies to select three conceptual portfolios and a variety of project 
elements for further development and evaluation. The project elements described and detailed in Section 2 
represent those with the highest interest, most likely feasibility, and/or ability to meet partner and program 
goals. 


While project elements were developed individually (with separate cost estimates shown in Appendix A-6), 
they can be combined in a variety of ways to create Countywide reuse portfolios for comparison on an 
economic, regulatory, institutional, and environmental basis. For the purpose of this TM, project elements 
are grouped and evaluated as follows. 

+ NPR/NPR+ distribution system expansion applies consistently across all portfolios and is, therefore, not 
considered a differentiator in the portfolio evaluation (Section 5). 

+ South County reuse options can be included in combination with any portfolio and, therefore, are 
evaluated separately from the portfolios (in Section 5.3). 

+ Baseline elements comprise each portfolio and are evaluated collectively by portfolio. 

+ Alternative elements are options that have been explored and remain separate from portfolios as 
possible “add-on” items (e.g., interties) or substitutions (e.g., alternative alignments). These elements 
are included for consideration due to their potential benefits, though they are not included in the 
evaluation in Section 5, which focuses on comparing the differences among portfolios. 


With a major goal of producing 24,000 AFY of PR, the conceptual portfolios selected for this evaluation each 
included a major PR project element(s) with source flow from the major North County WWTPs, including the 
SJ/SC RWF, Palo Alto RWQCP, and Sunnyvale WPCP. Using flows from these major facilities is the only way to 
potentially meet the 24,000 AFY goal. The core element of the three portfolios include: 

+ Portfolio 1: San José AWPF 

+ — Portfolio 2: Combined Palo Alto/Sunnyvale Regional AWPF for GWR at LGRP 

« Portfolio 4: Separate Palo Alto and Sunnyvale AWPFs for GWR at LGRP 


The following sections present and compare the NPR projects, the South County opportunities, and core 
project elements of the three portfolios. 


3.1 NPR/NPR+ Expansion (Featured in All Portfolios) 


NPR/NPR+ expansion is expected to occur throughout the County and be implemented in numerous water 
retailer service areas. NPR use and economics associated with expansion evolve over time, and new 
opportunities arise with changes in land use and business-driven development or redevelopment. A 
significant industrial NPR demand, such as a cooling tower for a data center, is likely a cost-effective 
investment to serve. Company/business-driven sustainability initiatives also provide private funding to 
support water reuse infrastructure implementation. 


Other benefits of NPR are that it can minimize the need to increase potable water system capacity and 
treatment and, relative to producing water for PR, is often a lower-cost water supply to produce from an 
energy and chemical perspective. 
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3.2 Portfolio 1- San José AWPF 


Portfolio 1 is centered on using available effluent from the SJ/SC RWF and a new AWPF located adjacent to 
the existing SVAWPC in San José. Relevant AWPF project elements described in Section 2 identify delivery 
points for GWR, RWA, and TWA. Corresponding project elements include a PR conveyance pipeline from the 
AWPF to the delivery points, and infrastructure improvements at the delivery point for integrating purified 
water into supply/existing systems. The following sections summarize the PR project elements for the four 
portfolios and the capital and O&M cost estimates. 


3.2.1 Portfolio 1a - San José AWPF for GWR (LGRP) 


Portfolio 1a delivers up to 24,000 AFY to LGRP for groundwater replenishment (Figure 3-1). Regulations for 
this portfolio are established with at least nine GWR projects permitted and in operation throughout the 
state, and more than a dozen more in planning or construction. 


The proposed 18-mile pipeline from the AWPF to LGRP would traverse through highly urbanized settings with 
significant utilities and temporary community disruption. Infrastructure improvements at LGRP would 
enhance the operational capabilities and allow some ponds to be taken out of service without impacting the 
entire complex. Using the LGRP system is attractive, as groundwater modeling indicates travel time to the 
nearest potable supply wells is more than 12 months. 


Table 3-1 summarizes Portfolio 1a facilities. 


Table 
Element Criteria Quantity Unit Notes 

San José AWPF forGWR_ | Capacity 24 | mgd 24 mgd for potable reuse; 0.5 mgd for NPR+ in Sunnyvale 
Annual yield 

Upper bound 24,000 | AFY Based on purified water production capacity 
ey unertoun| 1500/0” [iat naaanioncaaitciniear tie 
Pump stations 
PS-1 fow 28,700 aime Purified water delivery to LGRP 

TDH 400 ft 


Effluent and conveyance pipelines 


Diameter 60 in 


PL-1 Effluent from SJ/SC RW to San José AWPF 
Length 2,000 | ft 
Diameter 48 in 

PL-2 Purified water from San José AWPF to LGRP 
Length 18.1) miles 


Delivery point improvements 


The existing LGRP would require various infrastructure improvements (new pipes, 


LGRP Improvements ma 1/a| 1/2 | monitoring equipment, etc.) to accept purified water (Valley Water, 2018) 


ROC management pipeline 


ROC management Diameter 18 /in 
pinelne Length 9,600 | ft 
a. 1gpm = 0.00144 mgd 
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Figure 3-1. Portfolio 1a PR from San José AWPF for GWR (LGRP) 
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Table 3-2 contains estimated capital and annual O&M costs for Portfolio 1a elements, presented in 2019 
dollars. 


Table 3-2. Portfolio 1a Estimated Cost Summary from San José AWPF for GWR (LGRP)* 
Cost ($2019, in millions) 
Element Capital Annual O&M 
‘AWPF (San José 24 mgd) $320 $13.8 
Conveyance infrastructure 
Effluent pipeline (SJ/SC RWF to San José AWPF) 
Pump station (San José WPF, purified water) sie ‘$a 
Purified pipeline (San José AWPF to LGRP) 
LGRP improvements 
Pipeline easements 
‘Annual Potable Reuse Supply 7 $2.4 
Total, without ROC Management $635 $19.6 
ROC Management (existing outfall) $20 $1.8 
Total, with ROC Management $655 $21.4 


a. Values are rounded up to the nearest $5 million for capital costs and $100,000 for annual O&M costs 


3.2.2 Portfolio 1b - San José AWPF for RWA (Penitencia WTP) 


Portfolio 1b delivers up to 24,000 AFY to the SBA terminal tank located at Penitencia WTP. As discussed in 
Section 2, DDW is currently in the process of developing RWA regulations and expects to establish the 
regulations in 2023. Throughout the state, several projects are being discussed with regulators. Due to 
regulatory uncertainty, the preliminary design for the San José AWPF for RWA incorporates additional 
disinfection (ozone) and filtration (biologically active GAC) processes to the multi-process treatment train as 
the basis for planning and cost estimates. 


Blending purified water into the SBA terminal tank and the associated pipeline connecting to the 

Penitencia FM would integrate purified water into Penitencia WTP and the Central Pipeline, which conveys 
water to the system that feeds Rinconada WTP. The Central Pipeline also has a turnout to the LGRP system. 
Based on Valley Water's Water Evaluation and Planning System (WEAP) modeling, Portfolio 1b has the same 
groundwater replenishment benefits as the portfolios that deliver purified water directly to LGRP. 


Compared with other portfolios, the connection to the raw water system supports multiple pathways for 
purified water to be used in various types of water years. The conveyance pipeline from the San José AWPF 
to Penitencia WTP would be approximately 9 miles—less than half the pipeline length required by other 
portfolios. Figure 3-2 shows the proposed pipeline path from the San José AWPF to the Penitencia WTP. 


Table 3-3 summarizes Portfolio 1b facilities. Table 3-4 contains estimated capital and annual O&M costs for 
Portfolio 1b elements, presented in 2019 dollars. 
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Figure 3-2. Portfolio 1b PR overview 
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Element Criteria Notes 

San José AWPF for RWA Capacity 

Annual yield 
Upper bound 24,000 | AFY Based on purified water production capacity 

Annual yield Long-term PR usage may be limited by groundwater basin capacity (due 
Lower bound 19,800 AFY to indirect groundwater benefits), based on Valley Water's WEAP 

modeling (Valley Water, 2019b) 

Pump stations 
Flow 16,700 | gpm? 

PS-2 Purified water delivery to new 3-MG purified water storage tank” 
TDH 550 | ft 


Effluent and conveyance pipelines 


Diameter 60 in 
PL-1 Effluent from SJ/SC RWF to San José AWPF 
Length 2,000 ft 
Diameter 48 in 
PL-4 > Purified Water from San José AWPF to SBA at Penitencia WIP 
Length 8.9 miles 
Delivery point improvements 
Penitencia purified water storage | Volume 3|MG 
Penitencia sodium bisulfite n/a nfa| n/a Penitencia WIP already has a calcium thiosulfate system that may have 
system (storage and pump system) capacity for this application 
Blend pipe and pipelines n/a n/a|n/a 
ROC management pipeline 
Diameter 18 Jin 
ROC management pipeline (—— ht 
Length 9,600 | ft 


a. 1 gpm = 0.00144 mgd 
b. 3-MG storage tank is sized to provide about 3 hours' worth of operational purified water storage at Penitencia. If the AWPF is offline, Valley Water 
could request a transfer from the State Water Project, which has an assumed 3- to 4-hour response time. (Valley Water, 2018) 


ated Cost Summary 


Cost ($2019, in millions) 
Element Capital Annual O&M. 
AWPF (San José 24 mgd for RWA) $385 $16.0 


Conveyance infrastructure 
Effluent pipeline (SJ/SC RWF to San José AWPF) 
Pump station (San José AWPF, purified water) 


Purified pipeline (San José AWPF to Penitencia WTP) $245 #43 
Penitencia WIP Improvements: 
Pipeline easements 
Annual Potable Reuse Supply - $2.4 
Total, without ROC Management $630 $22.7 
ROC management (existing outfall) $20 $1.8 
Total, with ROC Management $650 $24.5 


Values are rounded up to the nearest $5 million for capital costs and $100,000 for annual O&M costs. 


Brown Caldwell 
67 


| 


Use of contents on this sheet is subject to the limitations specified at the beginning of this document, 


Appendix A-1 Feasible Project Portfolios 


3.2.3 Portfolios 1c and 1d - San José AWPF for TWA 


Portfolios 1c and 1d would both produce up to 24,000 AFY that could be used locally and/or conveyed down 
to the Piedmont Valve Yard for blending and distribution. As discussed in previous sections, DDW is currently 
in the process of developing DPR regulations. More detailed evaluation of blending ratios of purified water 
and other supplies at delivery points would need to be conducted in the future. Ensuring adequate systems 
are in place to protect against treatment and water quality issues that could lead to the distribution of off- 
spec (or potentially off-spec) water will be critical. To help mitigate some of these concerns, the design of the 
San José TWA AWPF's include baffled clearwells that should provide: (a) the ability to respond to upstream 
performance and water quality issues; (b) hydraulic buffering to manage demands in the distribution system; 
and (c) a location to divert off-spec water upstream of distribution. 


The DPR framework identifies that alternative water supplies will be required for TWA. Back-up water supply 
is critical for reliability; systems need the ability to provide an alternate potable water supply on a similarly 
rapid timescale. 


Compared to other portfolios, directly connecting to a potable water system supports multiple pathways for 
using purified water during various water year types. The purified water produced by these TWA portfolios will 
provide a new source of reliable, local, drought-resistant supply to Valley Water wholesale customers in 
Santa Clara County to bolster their existing water supply portfolios. Figures 3-3 and 3-4 show the proposed 
pipelines and general locations for introducing purified water to potable systems for Portfolios 1c and 1d, 
respectively. Both Portfolio 1c and 1d have pipelines sized to deliver approximately 4 mgd to the North Side 
Storage Tanks for use by the City of Santa Clara and SJ Muni water distribution systems north of Highway 
101. Portfolio 1¢ and 1d differ in the method for conveying water to Valley Water’s Piedmont Valve Yard 
(near Penitencia WTP) south to treated water turnouts along the East Pipeline. In Portfolio 1c, water would 
be conveyed via a new pipeline to the Gibraltar Reservoir at the north terminus of the existing Milpitas 
Pipeline for transport to Piedmont Valve Yard, while in Portfolio 1d a new pipeline would deliver water all the 
way to the Piedmont Valve Yard. 


Tables 3-5 and 3-6 summarize Portfolios 1c and 1d facilities, respectively. 
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Figure 3-3. Portfolio 1c PR from San José AWPF for TWA 
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Figure 3-4. Portfolio 1d PR from San José AWPF for TWA 
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Element Criteria Notes 
San José AWPFforTWA Capacity 
Annual yield 
Annual yleld Upper bound 24,000 | AFY Based on purified water production capacity 
nual yie 
* Lower bound 24,000 | AFY Assumes no delivery point limitations for TWA 
Pump stations 
Flow 16,700 | gpm? : : We 
PS-14 Delivery of treated water to Piedmont Valve Yard at Penitencia WIP 
TDH 350 | ft 
Flow 8,333 | gpm* A 
PS-15, Delivery to Santa Clara (North of Hwy 101) 
TDH 250 ft 
Effluent and purified water conveyance pipelines 
Diameter 60 in 
PL-1 Effluent from SJ/SC RWF to San José AWPF 
Length 2,000 | ft 
Diameter 36 in Purified water from San José AWPF to Gibraltar Reservoir at the 
PL-40 ‘ i 
Length 3.9 miles Milpitas Pipeline North Terminus 
Diameter 24 | in 
PL-41 = Purified water from San José AWPF to Santa Clara (North of Hwy 101) 
Length 4.7 miles 
ROC Management pipeline 
ROC Management Diameter 18) in 
pipeline Length 9,600 | ft 
a. 1 gpm = 0.00144 mgd 
Portfolio 1d Facilities Summary 
Element Criteria Unit Notes 
San José AWPFforTWA Capacity mgd 
Annual yield 
‘Anfival'ylatd Upper bound 24,000 | AFY Based on purified water production capacity 
nu 
ml Lower bound 24,000 | AFY Assumes no delivery point limitations for WA 
Pump stations 
Flow 16,700 gpm* 
PS-16 Purified water delivery to Piedmont Valve Yard at Penitencia WIP 
TDH 350 | ft 
Flow 8,333 | gpm? 7 ; 
PS-17 Purified water delivery to Santa Clara (North of Hwy 101) 
TDH 250 ft 
Effluent and conveyance pipelines 
Diameter 60 | inch 
PL-1 Effluent from SJ/SC RWF to San José AWPF 
Length 2,000 | ft 
Diameter 36 inch Purified water from San José AWPF to Piedmont Valve Yard at 
PL-42 anal: 
Length 8.2 | miles Penitencia WIP 
Diameter 24 | inch 
PL-43 = Purified water from San José AWPF to Santa Clara (North of Hwy 101) 
Length 4.7 miles 
ROC Management pipeline 
18-inch 9,600 | ft 
a. 1 gpm = 0.00144 mgd 
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Tables 3-7 and 3-8 contain estimated capital and annual O&M costs for Portfolio 1c and 1d elements, 
presented in 2019 dollars, respectively. 


Table 3-7. Portfolio 1c Estimated Cost Summary 


Capital Cost Annual O&M Cost 
Element ($2019, in millions) | ($2019, in millions) 
AWPF (San José 24 mgd for TWA) $395 $16.3 
Conveyance infrastructure 
Effluent pipeline (SJ/SC RWF to San José AWPF) 
Pump station (San José AWPF, purified water [PS-14]) 
Pump station (San José AWPF, purified water [PS-15]) $140 36 
Purified pipeline (San José AWPF to Gibraltar Reservoir at the Milpitas Pipeline North ° 
Terminus at Penitencia WTP) 
Purified pipeline (San José AWPF to Santa Clara [North of Hwy 101]) 
Pipeline easements 
‘Annual Potable Reuse Supply 2 $2.4 
Total, without ROC Management $535 $22.3 
ROC Management (existing outfall) $20 $18 
Total, with ROC Management $555 $24.1 


Values are rounded up to the nearest $5 million for capital costs and $100,000 for annual O&M costs. 


Table 3-8. Portfolio 1d Estimated Cost Summary 


Capital Cost Annual O&M Cost 
Element ($2019, in millions) | ($2019, in millions) 
AWPF (San José 24 mgd for TWA) $395 $16.3 


Conveyance infrastructure 
Effluent pipeline (SJ/SC RWF to San José AWPF) 
Pump station (San José AWPF, purified water [PS-16]) 
Pump station (San José AWPF, purified water [PS-17]) $190 $3.6 
Purified pipeline (San José AWPF Piedmont Valve Yard at Penitencia WTP) 
Purified pipeline (San José AWPF to Santa Clara [North of Hwy 101]) 
Pipeline easements 


‘Annual Potable Reuse Supply S $2.4 
Total, without ROC Management $585 $22.3 

ROC Management (existing outfall) $20 $1.8 
Total, with ROC Management $605 $24.1 


Values are rounded up to the nearest $5 million for capital costs and $100,000 for annual O&M costs. 


3.3 Portfolio 2 - Combined Regional Palo Alto/Sunnyvale AWPF 


Portfolio 2 is centered around combining available effluent from the Palo Alto RWQCP and the Sunnyvale 
WPCP for treatment at one AWPF that would provide regional benefit through GWR at LGRP. Source flow 
availability is a key consideration for a Palo Alto and Sunnyvale-based portfolio. In contrast to previous 
projections, influent flows have remained generally consistent over the last five years (2014 through 2018). 
Assuming flows remain constant through the planning horizon, available flows are expected to yield around 
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17,300 AFY for PR. Should influent flows increase at the rate projected in previous wastewater and recycled 
water planning studies, a PR project could approach a yield of 23,000 AFY. 


Sourcing one AWPF from two WWTPs (operated by two separate agencies) is not common and would likely 
involve unique interagency and regulatory circumstances. Any compliance or reporting requirements would 
be doubled (e.g., both agencies would have to demonstrate that their source control programs meet the 
requirements). In addition, the two WWTPs contributing flow to the AWPF would need to establish a clear 
plan and process to coordinate operations, monitoring, and maintenance, as well as execute institutional 
agreements to formalize roles and responsibilities. 


3.3.1 Portfolio 2a - Combined Regional AWPF in Palo Alto for GWR (LGRP) 


Portfolio 2a would deliver up to 23,000 AFY from an AWPF located at the former LATP site to LGRP for GWR 
(Figure 3-5). There are four possible purified water alignments, though the eastern route bypassing 
Sunnyvale (PL-7 and PL-11) was used for estimating the portfolio cost. The LATP site is relatively small and 
irregularly shaped, which limits the ability to provide full perimeter access around the AWPF. With these site 
limitations, treatment process expansions and additions would be limited in the future. For ROC 
Management, a pipeline would be needed to send ROC from the AWPF (located at the former LATP site) to 
the Palo Alto RWQCP outfall. 
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Figure 3-5. Portfolio 2a PR overview 
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Table 3-9 summarizes Portfolio 2a facilities. 


Table 3-9. Portfolio 2a Facilities Summai 
Element Criteria Quantity Unit Notes 
Combined regional AWPF in Palo Alto Capacity 24.5 | mgd 24 mgd for potable reuse; 0.5 mgd for NPR+ in Sunnyvale 
Annual yield 
Upper bound 23,000 | AFY Assuming upper bound of future WWTP influent flows 
Annual yield Assuming lower bound of future WWTP influent flows. Under 
Lower bound 17,000 | AFY these flow conditions, only an 18-mgd facility would be 
constructed. 
Pump stations 
Flow 12,000 | gpm# 
PS-3 PA RWOQCP to PA AWPF 
TDH 100) ft 
Flow 8,000 gpm® 
PS-4 Sunnyvale WPCP to Palo Alto AWPF 
TDH 100) ft 
Flow 16,700 | gpm# 
PS-5 Delivery to LGRP 
TDH 400 | ft 
Effluent and conveyance pipelines 
Diameter 36 in 
PL-5S Effluent from Palo Alto RWQCP. 
Length 2.9 | miles 
Diameter 36 in 
PL-6 Effluent from Sunnyvale WPCP: 
Length 7.4) miles 
Diameter 48 jin 
PL-7 Purified water to LGRP 
Length 20.3 | miles 
Delivery point improvements 
The existing LGRP would require various infrastructure 
LGRP improvements n/a n/a\n/a improvements (new pipes, monitoring equipment, etc.) to accept 
purified water (Valley Water, 2018) 
ROC management pipeline 
Diameter 18 in 
ROC management pipeline 
Length 10,900) ft 
a. 1 gpm = 0.00144 mgd 
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Table 3-10 contains estimated capital and annual O&M costs for Portfolio 2a elements, presented in 2019 


dollars. 


Table 3-10. Portfolio 2a Estimated Cost Summary* 


Capital Cost Annual O&M Cost 
Element ($2019, in millions) ($2019, in millions) 
AWPF (Palo Alto 24.5 mgd GWR) $310 $13.6 
Conveyance infrastructure 
Pump station (Palo Alto RWQCP effluent) 
Effluent pipeline (Palo Alto RWQCP to Palo Alto AWPF) 
Pump station (Sunnyvale WPCP effluent) 
Effluent pipeline (Sunnyvale WPCP to Palo Alto AWPF) $455 $5.0 
Pump station (Palo Alto AWPF purified water) 
Purified pipeline (Palo Alto AWPF to LGRP) 
LGRP improvements 
Pipeline easements 
‘Annual Potable Reuse Supply - $2.3 
Total, without ROC Management $765 $20.9 
ROC Management (existing outfall) $35 $1.6 
Total, with ROC Management $800 $22.5 


Values are rounded up to the nearest $5 million for capital costs and $100,000 for annual O&M costs. 


3.3.2 Portfolio 2b - Sunnyvale AWPF Site for GWR (LGRP) 


Portfolio 2b would deliver up to 23,000 AFY to LGRP for GWR from the AWPF located on Recycle Hill 

(Figure 3-6). Due to its history as a former landfill, Recycle Hill would need to be reclaimed to support 
locating the AWPF at this site. Refer to Appendix E-2 for the preliminary geotechnical study related to this 
site. Assumed costs for reclaiming Recycle Hill are based on recommendations from city of Sunnyvale staff 
and included in Portfolio 1b cost estimates. There are two possible routes to convey purified water from the 
Sunnyvale AWPF to LGRP, though the eastern route (PL-9) was selected to estimate the portfolio cost. 
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Figure 3-6. Portfolio 2b PR overview 
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Table 3-11 summarizes Portfolio 2b facilities. 


Table Portfolio 2b Facilities Summary 
Element Criteria Quantity Unit Notes 
Combined regional AWPF in Sunnyvale — Capacity l 24.5 | mgd 24 mgd for potable reuse; 0.5 mgd for NPR+ in Sunnyvale 
Annual yield 
Upper bound | 23,000 | AFY Assuming upper bound of future WWTP influent flows 
Annual yield Assuming lower bound of future WWTP influent flows. Under these 
Lowerhound ) — 17,000)| AFY flow conditions, only an 18-mgd facility would be constructed. 
Pump stations 
Flow 12,000 | gpm* 
PS-6 Effluent from Palo Alto RWQCP to Sunnyvale AWPF 
TDH 100 | ft 
Flow 16,700 | gpm* 
PS-7 Purified water delivery to LGRP 
TDH 400 | ft 
Effluent and conveyance pipelines 
Diameter 36 in 
PL-8 Effluent from Palo Alto RWQCP to Sunnyvale AWPF 
Length 10.0 miles 
Diameter 48 in 
PL-9 
Length 17.1) miles 
Delivery point improvements 
The existing LGRP would require various infrastructure 
LGRP improvements n/a n/a\n/a improvements (new pipes, monitoring equipment, etc.) to accept 
purified water (Valley Water, 2018) 
ROC management pipeline 
Diameter 18) in 
ROC management pipeline 
Length 32,800 | ft 


a. 1 gpm = 0.00144 mgd 
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Table 3-12 contains estimated capital and annual O&M costs for Portfolio 2b elements, presented in 2019 
dollars. 


2b Estimated Cost Summary 


Estimated Capital Cost Estimated O&M Costs 
Element ($2019, in millions) ($2019, in millions) 
‘AWPF (Sunnyvale 24.5 mgd GWR) $360 $13.6 


Conveyance infrastructure 
Pump station (Palo Alto RWQCP, effluent) 
Effluent pipeline (Palo Alto RWQCP to Sunnyvale AWPF) 
Pump station (Sunnyvale AWPF, purified water) $405 $4.4 
Purified pipeline (Sunnyvale AWPF to LGRP) 
LGRP improvements 


Pipeline easements 
‘Annual Potable Reuse Supply - $2.3 
Total, without ROC Management $765 $20.0 
ROC Management (new outfall with enhanced mixing) $40 $1.6 
Total, with ROC Management $805 $21.6 


Values are rounded up to the nearest $5 million for capital costs and $100,000 for annual O&M costs. 


3.4 Portfolio 4 - Separate Palo Alto and Sunnyvale AWPFs for GWR 


Portfolio 4 is centered on using available effluent from the Palo Alto RWQCP and the Sunnyvale WPCP for 
GWR at the LGRP. In this portfolio, two AWPFs would be constructed to use the available flow from each 
WWTP (Figure 3-7). The Sunnyvale AWPF would be located on Recycle Hill, and the Palo Alto facility would be 
on the former LATP site located in Palo Alto. Appendix A-4 includes layouts for these facilities. Corresponding 
project elements include effluent conveyance pipelines, purified water conveyance pipeline from the AWPF 
to LGRP, infrastructure improvements to integrate purified water into LGRP, and ROC Management 
infrastructure. There are two possible routes to convey purified water from the mid-point (Joint Purified Water 
Pipeline) to LGRP, though the eastern route (PL-11) was selected to estimate the portfolio cost. 
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Figure 3-7. Portfolio 4 PR overview 


[ Brown»Caldwell : 


83 


Use of contents on this sheet is subject to the limitations specified at the beginning of this document, 


Appendix A-1. 


Feasible Project Portfolios 


Available flow is a key characteristic of a Palo Alto and Sunnyvale-based portfolio. Over the last five years, 
influent flows have remained generally constant rather than increasing as previously projected. Similar to 
Portfolio 2, currently available flows would only support approximately 17,300 AFY in PR. Should influent 
flows increase at rates projected in prior wastewater and recycled water planning studies, a PR project could 
approach 23,000 AFY in the 2040 timeframe. 


Table 3-13 summarizes key Portfolio 4 facilities criteria. 


Element Criteria | Quantity | Unit Notes 
Separate regional AWPF (1 of 2)in Palo Alto | Capacity 14 mgd 14 mgd for potable reuse 
Separate regional AWPF (2 of 2) in Sunnyvale | Capacity 10.5 | mgd 10 mgd for potable reuse; 0.5 mgd for NPR+ 
Annual yield 
Upper bound 23,000 AFY Assuming upper bound of future WWTP influent flows 
Annual yield 
Assuming lower bound of future WWTP influent flows. Under these 
Lowerbound | 17,000) AFY | flow conditions, only an 18-mgd facility would be constructed. 
Pump stations 
Flow 12,000 | gom* 
PS-3 Effluent from Palo Alto RWQCP to Palo Alto AWPF 
TDH 100 ft 
Flow 9,720 | gom* 
PS-9 Purified water from Palo Alto Separate AWPF to LGRP 
TDH 400 ft 
Flow 6,950 | gpm* 
PS-10 Purified water from Sunnyvale AWPF to LGRP 
TDH 400 ft 
Effluent and conveyance pipelines 
Diameter 36 in 
PL-5 Effluent from Palo Alto RWQCP to Palo Alto AWPF 
Length 2.9 mi 
Bieio Diameter 36 in Purified water from Palo Alto AWPF to mid-point (Joint Purified 
Length 6.5| mi Water Pipeline) 
Pita Diameter 48 Purified water from Joint Purified Water Pipeline (at Arques) to 
Length 13.7 LGRP 
pas Diameter 36 jin Purified water from Sunnyvale to mid-point (Joint Purified Water 
Length 2.2 | mi Pipeline) 
Delivery point improvements 
The existing LGRP would require various infrastructure 
LGRP improvements * n/a n/a n/a improvements (new pipes, monitoring equipment, etc.) to accept 
purified water (Valley Water, 2018) 
ROC management pipeline 
Diameter 14) in 
ROC management pipeline for Palo Alto 
Length 10,900 | ft 
_ Setclind for f Diameter 12 Jin 
management pipeline for Sunnyvale 
Length 32,800 ft 


a. 1 gpm = 0.00144 mgd 
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Table 3-14 contains estimated capital and annual O&M costs for Portfolio 4 elements, presented in 2019 
dollars. 


Table 3. 


. Portfolio 4 Estimated Cost Summary 
Estimated Cost ($2019, in millions) 


Element Capital Annual O&M 
AWPF (Palo Alto 14-mgd GWR) $205 $8.5 
AWPF (Sunnyvale 10.5-mgd GWR) $220 $6.4 


Conveyance infrastructure 
Pump station (Palo Alto RWQCP, effluent) 
Effluent pipeline (Palo Alto RWQCP to Palo Alto AWPF) 
Pump station (Sunnyvale AWPF, purified water) 
Purified pipeline (Sunnyvale AWPF to Joint Purified Water Pipeline) $380 $4.1 
Pump station (Palo Alto AWPF, purified water) 
Purified pipeline (Palo Alto AWPF to Joint Purified Water Pipeline) 
LGRP improvements 
Pipeline easements 


‘Annual Potable Reuse Supply - $2.4 
Total, without ROC Management $805 $21.4 

ROC Management (new outfall with enhanced mixing) $45 $1.6 
Total, with ROC Management $850 $23.0 


Values are rounded up to the nearest $5 million for capital costs and $100,000 for annual O&M costs. 


3.5 South County Reuse Options 


To explore solutions to augment Morgan Hill's overall supply, the Project Team reviewed previous South 
County reuse work and developed new conceptual alternatives for consideration. 


The 2015 South County RWMP Update, used as the primary reference source, evaluated water reuse 
alternatives for South County, including supplying recycled water from the SCRWA WWTP to Morgan Hill—an 
option determined to require a new transmission main of about 10 miles and substantial energy to convey 
water north from an elevation of about 155 feet at SCRWA to Morgan Hill-area customers at elevations 
between 345 to 400 feet. 


The 2015 South County RWMP identified a preferred option involving expanding NPR near the SCRWA plant 
and the existing recycled water distribution system in Gilroy. However, as the plan acknowledged, the SCRWA 
facility is challenged in meeting existing maximum day NPR demand (5.2 mgd in 2014) and reuses most of 
the average dry weather influent flow (6.0 mgd in 2014). 


Morgan Hill has indicated a desire to be supplied recycled water consistent with Options MH-6 and MH-7 as 
described in the 2015 South County RWMP, which would serve 36 customers including schools, parks, and 
the Institute Golf Course (Figure 3-8). 
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Figure 3-8. Morgan Hill potential NPR distribution system 
Source: SCRWA, 2016. (2015 South County Recycled Water Master Plan Update) 


The Countywide Master Plan is exploring several new project concepts. A new NPR+ concept would involve 
service from the SBWR system using a new 16-inch pipeline extension. The pipeline would be located on 
Monterey Road beginning at the current SBWR terminus near Blanchard Road and Metcalf Energy Center 
(elevation of 255 feet) and continuing about 6 miles to Burnett Road in Morgan Hill (Figure 3-9). At Burnett 
Road, the pipeline extension from SBWR would connect into the northern terminus of the Morgan Hill NPR 
distribution system (MH-6 alignment as presented in the 2015 South County RWMP Update). Morgan Hill’s 
distribution network is estimated at 16.3 miles of pipelines with elevations ranging between approximately 
345 to 400 feet. The transmission line could serve peak demands of up to 5 mgd to Morgan Hill, meeting an 
annualized NPR demand of 2,900 AFY. 
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Figure 3-9. Transmission line from SBWR to Morgan Hill for NPR+ distribution 
Source for Morgan Hill NPR distribution system: SCRWA (2016) 


In addition, two conceptual IPR alternatives were evaluated—GWR and SWA from a satellite WWTF, and 
AWPF. Locations for both the satellite treatment facility and recharge ponds are challenges that have kept 
these options conceptual in nature. For the purpose of preliminary design and cost assessments, the GWR 
alternative assumes the treatment facility would be located at the site identified for a satellite treatment 


plant in the 2014 South County RWMP, and a transmission pipeli 
existing San Pedro recharge ponds as the delivery point (Figure 3 


ine would convey purified water to the 
-10). Due to the significant number of 


potable wells in the service area, travel time in the groundwater basin is assumed to be two months for 
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Figure 3-10. Transmission line from proposed Morgan Hill AWPF to San Pedro Recharge Ponds 
Note: The San Pedro Ponds delivery point is assumed for preliminary design; further evaluation is needed to determine feasibility. 


The SWA variation assumes a transmission pipeline would convey purified water from the AWPF to the south 
end of Anderson Reservoir (Figure 3-11). Using an assumed alignment on East Duane Avenue, the pipeline 
would traverse up to an elevation (ground) of approximately 880 feet, which would result in a static lift of 
about 560 feet. While a detailed analysis has not been performed as part of this conceptual evaluation, 
dilution and detention time are assumed to be significant for a 2.1-mgd SWA project, considering Anderson's 
total capacity of more than 89,000 AF. Consistent with current operations, Valley Water will treat the 
blended supply from Anderson Reservoir at Santa Teresa WTP or Rinconada WTP. Thus, purified water 
supplied to Anderson Reservoir would generally be used north of Morgan Hill. In exchange for contributing 
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supply to Anderson Reservoir, Valley Water would increase deliveries from the Santa Clara Conduit to 
existing percolation ponds to recharge the Llagas Subbasin. The San Pedro Ponds is the assumed recharge 
location for preliminary design. Further evaluation is needed to determine feasibility of this location and to 


compare it to other possible sites. 
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For the IPR alternatives, a FAT train is assumed and requires a ROC Management solution. Valley Water's 
ROCMP team reports that the Morgan Hill AWPF would require 80 to 100 acres of lined evaporation ponds 
as the best option for managing ROC. Due to limited land availability in Morgan Hill, ponds are assumed to 
be located near the SCRWA facility in Gilroy and would require construction of a 59,000 ft, 8-inch pipeline to 


convey ROC from the Morgan Hill AWPF to Gilroy. 


A challenge with Morgan Hill IPR is that diverting flow from the trunk sewer reduces flow at the SCRWA plant, 
which currently uses much of the available effluent for NPR in Gilroy, particularly during the summer months. 
In addition, the SCRWA partners, including Morgan Hill, have recently decided to move forward with 
expanding the SCRWA treatment plant for future wastewater treatment. Should a satellite WWTP facility also 
be developed, the region may end up with underutilized assets (i.e., unused WWTP capacity) and other 
unanticipated collection system issues due to reduced wastewater flows. 


Table 3-15 summarizes the Morgan Hill alternatives considered. 


Table 3-15. Morgan Hill Altern: s Comparison Summary 
Reference point: Option 1: Option 2: Option 3: 

Item NPR from SCRWA# | NPR+fromSBWR®** | Satellite AWPFforGWR | Satellite AWPF for SWA 
Annual yield (AFY) 785 2,900 2,350 2,350 
Transmission pipeline length (miles) 9.0 6.0 2.8 59 
NPR distribution pipelines length (miles) 9.6 16.3 - - 
Max elevation gain along pipelines (feet) 190 to 245 90 to 145 ~48 ~560 
Capital ($2019 in millions) 
Treatment Eg - $60 $60 
Sil anne Including $40 $30 $15 $35 
NPR distribution infrastructure $20 $40 = a 
ROC management - - $50 $50° 
Well relocation (~31 wells) - - TBD - 
Total capital cost $60 $70 $125 $145 
Annual 0&M ($2019 in millions) 
Treatment Es $6.6 $6.6 
Transmission infrastructure $1.2 $0.1 $0.2 $0.5 
NPR distribution infrastructure $0.7 $0.7 = = 
Source water cost = $1.8° = aa 
ROC management = = $0.1 $0.1 
Total O&M cost $1.9 $2.6 $6.9 $7.2 


a. Based on costs presented in the 2015 South County RWMP Update. 

b. Long-term recycled water supply from the SBWR system would require an institutional agreement with the City of San José. In addition, numerous 
opportunities for recycled water expansion in the north portion of the County may limit recycled water availability. Annual yield is based on 
Morgan Hill’s conceptual buildout demand from the 2015 South County Recycled Water Master Plan Update, assuming sufficient NPR supply 


from SBWR to meet demand. 
Assuming $600/AF. 


2 


d. Estimated ROC management cost does not include the cost of land for evaporation ponds. All ROC management costs are subject to change. 
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Before implementing any of the South County reuse options, the following issues need to be reviewed and 

confirmed: 

+ Appropriate sizing to avoid impacts to the sewage collection system during times of minimum flows. 
Solids resulting from MBR treatment at a Morgan Hill satellite WWTP are assumed to discharge into the 
trunk line for treatment at SCRWA’s WWTP. Further design consideration is needed to avoid potential 
creation of odor and clogging problems in the existing collection system. 


+ Process performance issues at the SCRWA WWTP due to influent composition changes. Decreased 
flow from Morgan Hill with more concentrated solids content would create operational and process 
performance issues at the WWTP with inconsistent sludge wasting and reduced BOD loadings. WWTP 
improvements to address these potential issues are currently not included in the costs presented in the 
Countywide Master Plan and would need to be considered and confirmed before implementing this 
project. 

- Ability to meet current South County RWS demands for recycled water. Reduced inflows to SCRWA’s 
WWTP could result in the inability to meeting current recycled water demands at times of critical and 
peak demand. 


3.6 Future Opportunities and Alternative Elements 


Several potential project elements discussed in Section 2 are not considered baseline components of any 
portfolio but may be included through either a substitution (e.g., an alternate pipeline alignment) or “add-on” 
(e.g., new interties between systems). These alternative project elements are summarized below. 


3.6.1 Potential Future NPR Projects 


AWPF for NPR+ in Sunnyvale. Sunnyvale does not have a need for NPR+ in its service area; however, if 
there is reason to connect to either PA/MV and/or SBWR NPR+ systems, Sunnyvale may consider an AWPF 
to provide water quality consistent with SBWR and PA/MV systems. 


Additional AWPF in San José for NPR+. Sometimes referred to as an “SVAWPC extension,” an additional 
AWPF may be considered in San José to increase purified water production capacity for NPR+ to maintain a 
TDS level of 500 mg/L year-round. 


3.6.2 System Interties 


The following interties were considered as project elements but not included in any portfolio. One or more 
interties may be added later if a need arises. 


Sunnyvale-SBWR interties. Three interties between Sunnyvale and SBWR were considered, including an 
effluent intertie to convey secondary effluent from Sunnyvale WPCP to the SJ/SC RWF or SVAWPC and two 
recycled water interties (one northern and one southern connector). 


Sunnyvale-PA/MV intertie. An intertie could connect an existing 16-inch pipeline on Enterprise Way in 
Sunnyvale to a new 16-inch recycled water pipeline located in Moffett Field. 


Connecting Sunnyvale’s recycled water distribution system to the SBWR or PA/MV system would require an 
AWPF for NPR+ in Sunnyvale for equivalent water quality. 


3.6.3 Alternative PR Alignments 


Multiple route variations were considered for conveying purified water from a new AWPF in Palo Alto and/or 
Sunnyvale to LGRP for GWR. One default alignment was selected for the purpose of determining costs and 
relative pipe lengths across portfolios, though other alignments also offer potential advantages. For 
example, the default alignment for Portfolio 2a (PL-7 and PL-11) is the shortest alignment and bypasses 
Sunnyvale. If, however, there is potential to also convey water to LGRP from a San José AWPF in the future, 
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using the Expedited Purified Water Program alignment (PL-9) may be advantageous due its proximity to the 
SJ/SC RWF. 


Table 3-16 summarizes the default and alternative pipeline alignments for Portfolios 2a, 2b, and 4, and 
includes relative capital costs. More detailed costs are presented in Appendix 6. 


Table 3-16. Summary of Purified Water Pipeline Alignments by Portfoli 


Default Alignment Alternate Alignment(s) 
Pipeline Capital cost Pipeline Capital Cost 
Portfolio(s) | Number Description ($2019, in millions) Number Description ($2019, in millions) 
Easter route, via Sunnyvale 
PL-33 & PL-9 sf $330 
Portfolio 2a tua 
Combined Eastern route e e Western route, via Sunnyvale 
Regional PL-7 (bypassing Sunnyvale) g295 |PLSS&PL31 Woop $330 
AWPF in Palo Palo Alto AWPF to LGRP PL-32 Wester route, bypassing 
Alto for GWR (second portion | Sunnyvale $200 
of PL-7) (from MP-2 to LGRP) 
Pastiolio 2b Eastern route, 
Sunnyvale v 3 e Western route, Sunnyvale AWPF 
‘AWPF Site for PL-9 ‘Sunnyvale AWPF to $250 | PL-31 to LRP $250 
LGRP 
GWR 
From Palo Alto AWPF to 
PL-10 Joint Purified Water $70 Alternative not developed 
Portfolio 4 Pipeline 
Separate Palo From Sunnyvale AWPF 
Alto and PL-12 to Joint Purified Water $25 Alternative not developed 
Sunnyvale Pipeline 
aun for Eastern route from Joint 
Purified Water Pipeline Western route from Joint 
FEAL (with Sunnyvale AWPF $200 | PL-32 Purified Water Pipeline to LGRP $210 
product water) to LGRP 


Values are rounded up to the nearest $5 million for capital costs and $100,000 for annual O&M costs. 


3.6.4 Potential Future PR Projects 


Pipeline extension from LGRP to Rinconada WTP for RWA. As discussed in Section 2.1.2.4, there is 
potential to build a new pipeline and pump station from LGRP to Rinconada WTP to increase operational 
flexibility of options involving GWR. This RWA variation would improve potable reuse supply yield at times 
when the groundwater basin is filled at capacity and recharge is not possible. Preliminary estimates indicate 
capital costs for the pipeline would be approximately $25 million, with $20,000 in annual O&M costs. 


West County TWA. Portfolios 1c and 1d explore using SJ/SC RWF source water for TWA because that allows 
for a case study that presents the full range of potable reuse options. However, there are opportunities for 
TWA throughout the county, including one that Valley Water is already considering and involves extending 
the West Pipeline. The West County TWA Scenario would deliver up to 24,000 AFY of purified water. Like 
Portfolio 2a, effluent would be conveyed from the PA RWQCP and Sunnyvale WPCP to a 24-mgd AWPF that 
would be constructed at the former Los Altos WWTP site. 
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From the AWPF, a pump station sized to convey 24 mgd at a TDH of ~500 ft would pump purified water from 
the PA AWPF to the West Pipeline. Local turnouts from this pipeline would be constructed to use purified 
water locally in Palo Alto and Mountain View during years where supplemental water supplies are required. 
The remainder of the purified water would be transported through the West Pipeline, where it would be 
blended with treated water and delivered through existing turnouts to customers along that pipeline. 


Conveyance from the AWPF to the West Pipeline at Stevens Creek Blvd would require an 11 mile, 36-inch 
pipeline (shown in Figure 3-12). The pipeline route was selected to minimize traffic impacts, minimize 
easement requirement, and facilitate construction. Specifically, the route avoids longitudinal encroachments 
along both El Camino Real and Foothill Expressway, and is located to facilitate trenchless crossings of both 
Highway 101 and Interstate 280. Both the base and alternate alignments cross Interstate 280, but the base 
alignment is located under high voltage electrical transmission towers. 


Table 3-17 summarizes the West County TWA scenario facilities. Table 3-18 contains estimated capital and 
annual O&M costs for the West County TWA scenario elements, presented in 2019 dollars. 


Table 3-17. West County TWA Scenario Facilities Summary 


Element Criteria Quantity Unit Notes 
Combined regional AWPF in Palo Alto Capacity 24) mgd 24 mgd for potable reuse 
Annual yield 
Upper bound 17,300 | AFY Under current flows, only an 18-mgd facility would be 
Annual yield implemented 
Lower bound 23,000 | AFY 
Pump stations 
Flow 12,000 | gpm? 
PS-3 Effluent from PA RWQCP to Sunnyvale AWPF 
TDH 100) ft 
Flow 8,000 | gpm* 
Ps-4 Effluent from Sunnyvale WPCP to Sunnyvale AWPF 
TDH 100) ft 
Flow 16,700 gpm* 
PS-18 Delivery of treated water to West Pipeline at Stevens Creek Blvd 
TDH 500) ft 
Effluent and conveyance pipelines 
Diameter 36 in 
PL-5 Effluent from Palo Alto RWQCP. 
Length 2.9 miles 
Diameter 36 in 
PL-6 Effluent from Sunnyvale WPCP 
Length 7.4) miles 
Diameter 36 in 
PL-44 Purified water to West Pipeline at Stevens Creek Blvd 
Length 10.7, miles 
ROC Management pipeline 
Diameter 18) in 
ROC Management pipeline 
Length 10,900) ft 


a. 1 gpm = 0.00144 mgd 
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Table 3-18. West County TWA Scenari ated Cost Summary 
Estimated Cost ($2019, in millions) 
Element Capital Annual O&M 
AWPF (Palo Alto 24 mgd for TWA) $380 $16.2 
Conveyance infrastructure 
Pump station (Palo Alto RWQCP, effluent) 
Pump station (Sunnyvale WPCP, effluent) 
Effluent pipeline (Palo Alto RWQCP to Sunnyvale AWPF) $255 $49 
Effluent pipeline (Sunnyvale WPCP to Sunnyvale AWPF) 7 
Pump station (Sunnyvale AWPF, purified water) 
Purified pipeline (Sunnyvale AWPF to West Pipeline) 
Pipeline easements 
‘Annual Potable Reuse Supply 7 $2.4 
Total, without ROC Management $635 $23.5 
ROC Management (existing outfall) $35 $1.6 
Total, with ROC Management $670 $25.1 


Values are rounded up to the nearest $5 million for capital costs and $100,000 for annual O&M costs. 
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Figure 3-12. West County TWA overview 
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South County TWA. Two potential South County TWA options have been discussed with staff from Morgan 
Hill and Gilroy. The first TWA option would use water treated at a satellite WWTF and AWPF in Morgan Hill 
and then delivered to the Morgan Hill drinking water distribution system. It is likely this option would have a 
high life-cycle unit cost given the high level of treatment, lack of ROC management options, and limited yield. 
A second TWA option would use water treated at a new AWPF adjacent to SCRWA in Gilroy and deliver 
purified water to the Gilroy drinking water distribution system. This option would likely have similar 
limitations as the first South County TWA option and limit supply available for NPR use in Gilroy. 


3.7 ROC Management Cost Summary 


Valley Water's ROC Management Team separately developed ROC management strategies. Findings from 
their work, including costs, are summarized in the CoRe Plan and described in more detail in the Evaluation 
of ROC Management Options Final Report prepared by GHD (CoRe Plan Appendix G). 


Section 4: Economic Assessment 


The economic assessment of the feasible portfolios consists of cost estimates and a life-cycle evaluation 
capturing the full economic cost over a period of 30 and 100 years. 


Two appendices are essential complements to the economic assessment: 
» Appendix A-5: Basis of Cost, which documents inputs, assumptions, methods, and sources. 


* Appendix A-6: Cost Estimates, which provide line-item costs for the AWPFs, pump stations, pipelines, 
interties, recharge ponds, and water supply source costs. 


4.1 Life-Cycle Evaluation 


The cost estimates summarized in Section 3 and provided in detail in Appendix A-6 form the basis of the life- 
cycle cost assessment. A life-cycle evaluation captures the full estimated present value cost to construct, 
implement, operate, and maintain a facility over a set period. One important element is incorporation of 
rates for both inflation and discounting. The inflation rate accounts for increases in price and decreases in 
purchasing value. The discount rate accounts for the time value of money and affects net present value 
(NPV) for projects with a significant difference between timing of benefits and costs (e.g., an initial 
investment followed by delayed benefits). 


For its master plans, Valley Water uses a 30-year and 100-year life-cycle cost evaluation to compare and 
evaluate water supply alternatives, as described in detail in Appendix B of the WSMP 2040 (Valley Water, 
2019b). The life-cycle evaluation evaluates the total cost and dollars per AF of each portfolio over a 30-year 
and 100-year life-cycle span. Costs consist of capital for AWPFs, pump stations, and pipelines; replacement 
and renewal (R&R) of major equipment; ROC Management; and O&M of new baseline project elements (i.e., 
consumable items related to treatment facilities, pump stations, pipelines, and water supplies). Table 4-1 
identifies those costs that are included in the 30- and 100-year life-cycle evaluations. 
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Table 


Costs Includer 


ycle Comparisons 


Project Element Description 
Morgan Hill Option 1: NPR+* _ Transmission pipeline from SBWR and distribution system to deliver NPR+ to Morgan Hill customers; source water cost 


Satellite plant in Morgan Hill with purified water pumped and piped from AWPF to San Pedro Recharge Ponds; ROC 
Management; and PR source water cost 


Satellite plant in Morgan Hill with purified water pumped and piped from AWPF to Anderson Reservoir; ROC 
Management; and PR source water cost 


Portfolio 1a San José AWPF for GWR at LGRP; conveyance infrastructure; ROC Management; and PR source water cost 


Morgan Hill Option 2: GWR? 


Morgan Hill Option 3: SWA® 


Portfolio 1b San José AWPF for RAW at Penitencia WTP; conveyance infrastructure; ROC Management; and PR source water cost 
‘San José AWPF for TWA to Milpitas Pipeline and North Santa Clara and San José; conveyance infrastructure; ROC 


Portfolio te Management; and PR source water cost 
" San José AWPF for TWA to Piedmont Valve Yard and North Santa Clara and San José; conveyance infrastructure; ROC 
Portfolio 1d 
Management; and PR source water cost 
Portfolio 2a Combined regional AWPF in Palo Alto for GWR at LGRP; conveyance infrastructure; ROC Management; and PR source 
water cost 
Portfolio 2b Combined supply to Sunnyvale AWPF for GWR at LGRP; conveyance infrastructure; ROC Management; and PR source 
: water cost 
Portfolio 4 Separate Palo Alto and Sunnyvale AWPFs for GWR at LGRP; conveyance infrastructure; ROC Management; and PR 


source water cost 


a. The Morgan Hill PR options do not satisfy Valley Water's goal of reaching 24,000 AF but are important potential projects that may accompany 
any of the North County portfolios. 


The following alternative elements were discussed in Section 2 and 3, though not considered in the life-cycle 

cost evaluations: 

« NPR/NPR+ expansion projects, including treatment facilities (e.g., Sunnyvale AWPF for NPR+ and San 
José AWPF for expanded NPR+) 


+ — Recycled water system interties 
« Pipeline extension from LGRP to Rinconada WTP 


+ Alternative alignments from Palo Alto and/or Sunnyvale to LGRP (i.e., those shown in Section 2 and not 
reflected in Section 3 figures) 


The life-cycle evaluation calculates present value costs. Present value costs convert future payments (e.g., 
costs that will need to be paid in 10 or 50 years) to today’s dollars. It takes into consideration a fundamental 
principle of business finance: the time value of money, in which one dollar today has greater value than one 
dollar in the future. The time value of money is affected by inflation (i.e., decreasing purchasing power) and 
opportunity cost (i.e., foregoing money that could have been invested with compound interest to gain more 
money). The present value cost analysis evaluates future potential spend over a fixed period while 
controlling for inflation (3% per year) and for the discount rate (5.5% per year), which adjusts future cash 
flows to the present day. 


Table 4-2 defines key concepts for the economic comparison of life cycles. 
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Table 4-2. References for Economic Comparison of Life Cycles 


Term Description 
Estimated capital Estimated nominal (not accounting for inflation or discounting) capital costs for the entire life cycle, represented in August 
2019 dollars 
Estimated nominal (not accounting for inflation or discounting) O&M costs (e.g., energy, chemical, labor) for the entire life 
ieee aah cycle, represented in August 2019 dollars ne man 7 
Source water supply costs ($2.5M/year per portfolio) are included in this estimate. (Source water costs may be revisited 
pending agreements with publicly owned treatment fa S.) 
Estimated R&R ate nominal (not accounting for inflation or discounting) costs for R&R of major equipment, represented in August 2019 
Total cost Sum of estimated nominal (not accounting for inflation or discounting) capital, O&M, and R&R costs, represented in August 


2019 dollars 


Total cost, present 
value 


Current value of estimated capital, O&M, and R&R costs that will be incurred over the project lifespan. Present value costs 
reflect Valley Water's real discount rate (2.43%; costs inflated at 3% and then discounted back to current dollars at 5.5%), 
represented in 2019 dollars. Real discount rate is consistent with Valley Water's unit cost of water methodology, as also used in 
the Expedited Purified Water Program Plan. 

Assumes construction begins in 2024 and operations begin in 2028 


Total yield 


Average water supply system yield, represented in thousand acre-feet (TAF) 
Assumes long-term annual yield per portfolio is 18,500 AFY (based on WEAP modeling of GWR and RWA alternatives performed 
for the Expedited Purified Water Program Plan. Yield from TWA has not yet been evaluated). 


Present value yield 


Per Valley Water's unit life-cycle approach, water supply system yields are discounted at the real discount rate (2.43%; costs 
inflated at 3% and then discounted back to current dollars at 5.5%), represented in AF 


Life-cycle unit cost 


Present value cost divided by the present value yield, represented in $/AF 


Tables 4-3 and 4-4 contain estimated nominal costs and present value costs (represented in 2019 dollars), 
water supply system yields (represented in AF), and life-cycle unit costs (represented in $/AF) for the 30-year 
life cycles for each South County reuse option and North County portfolio, respectively. Tables 4-5 and 4-6 
contain similar information for the 100-year life cycles. 


Option (M = millions)* 


Option 1 Option 2 Option 3 
(NPR+ from SBWR) (Gwr) (SWA) 
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South County Reuse Op' ife Cycle 
Option (M = millions)? 
Option 1 Option 2 Option 3 

(NPR+ from SBWR) (GwR) (SWA) 

Excluding ROC Management. 
Estimated capital $70M $75M $95M 
Estimated O&M $80M $205M $215M 
Estimated R&R $5M $35M $40M 
Total cost $150M $315M $345M 
Total cost, present value $110M $200M $225M 
Total yield (TAF) 87 57 57 
Present value yield (TAF) 51 33 33 
Life-cycle R&R cost ($/AF) $100/AF $500/AF $600/AF 
Unit cost ($/AF) excluding ROC Management $2,200/AF $6,100/AF $6,900/AF 

Including ROC Management’ 
ROC management life-cycle unit cost ($/AF) o- $1,100/AF $1,100/AF 
Life-cycle unit cost including ROC management ($/AF) $2,200/AF $7,200/AF $8,000/AF 


a. Values are rounded up to the nearest $5 million for capital costs; $100,000 for annual O&M costs; and $100/AF for life-cycle unit costs. Cost 
estimates are considered Class 5 by AACE International and have an accuracy of -50% to +100%. 
b. ROC management unit costs from the Evaluation of ROC Management Options Final Report (Valley Water, 2020), included in Appendix G. 


Portfolio (M = millions)* 
Portfolio 1a Portfolio 1b Portfolio 1c | Portfolio1d | Portfolio2a  Portfolio2b Portfolio 4 

Excluding ROC Management. 
Estimated capital $635M $630M $535M $585M $765M $765M $805M 
Estimated O&M $590M $685M $670M $670M $630M $600M $645M 
Estimated R&R $190M $235M $230M $230M $195M $195M $225M 
Total cost $1,415M $1,545M $1,435M $1,485M $1,590M $1,560M $1,670M 
Total cost, present value $975M $1,045M $955M $1,000M $1,110M $1,095M $1,170M 
Total yield (TAF) 570 - 720 594 - 720 720 720 510 - 690 510 - 690 510 - 690 
Present value yield (TAF) 331-419 345 - 419 419 419 297 -401 297-401 297 - 401 
i $300 - $300 - $300 - 
Life-cycle R&R cost ($/AF) $300/AF $400/AF $300/AF $300/AF SA00 AF $300/AF $400 AF 
Unit cost ($/AF) excluding $2,400 - $2,500 - $2,800 - $2,800 - $3,000 - 
ROC Management $3,000/AF $3,100/ar, _ $2:300/AF $2,A00/AF —g3.800/AF $3,700/AF| _$4,000/AF 

Including ROC Management 
ROC management life- $200 - 
cycle unit cost ($/AF) $200/AF $200/AF $200/AF $200/AF $200/AF $200/AF $300/AF 
Unit cost including ROC $2,600 - $2,700 - $3,000 - $3,000 - $3,200 - 
management ($/AF) $3,200/AF $3,300/ar,  82/500/AF $2,600/AF gy o00/AF/ -$3,900/AF| $4,300/AF 


a. Values are rounded up to the nearest $5 million for capital costs; $100,000 for annual O&M costs; and $100/AF for life-cycle unit costs. Cost 
estimates are considered Class 5 by AACE International and have an accuracy of -50% to +100%. 
b. ROC management unit costs from the Evaluation of ROC Management Options Final Report (Valley Water, 2020), included in Appendix G. 
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South County Reuse Options Economic Comparison Summary - 100-year Life Cycle 
Option (M = millions)? 
Option 1 Option 2 Option 3 

Excluding ROC Management 
Estimated capital $70M $75M $95M 
Estimated O&M $260M $680M $710M 
Estimated R&R $20M $170M $190M 
Total cost $350M $925M $995M 
Total cost, present value $145M $315M $345M 
Total yield (TAF) 290 190 190 
Present value yield (TAF) 90 59 59 
Life-cycle R&R cost ($/AF) $100/AF $700/AF $700/AF 
Unit cost ($/AF) excluding ROC Management $1,700/AF $5,400/AF $5,900/AF 

Including ROC Management’ 
ROC management life-cycle unit cost ($/AF) 7 $700/AF $700/AF 
Unit cost including ROC management ($/AF) $1,700/AF $6,100/AF $6,600/AF 


a. Values are rounded up to the nearest $5 million for capital costs; $100,000 for annual O&M costs; and $100/AF for life-cycle unit costs. Cost 
estimates are considered Class 5 by AACE International and have an accuracy of -50% to +100%. 
b. ROC management unit costs from the Evaluation of ROC Management Options Final Report (Valley Water, 2020), included in Appendix G. 


Table Portfolios Economic Comparison Summary - 100-year Life Cycle 
Portfolio (M = millions)* 
Portfolio 1a | Portfolio 1b — Portfolio1c | Portfolio 1d | Portfolio2a | Portfolio2b | Portfolio 4 
Excluding ROC Management. 

Estimated capital $635M $630M $535M $585M $765M $765M $805M 
Estimated O&M $1,960M $2,270M $2,230M $2,230M $2,090M $2,000M $2,140M 
Estimated R&R $1,065M $1,210M $1,170M $1,200M $1,135M $1,110M $1,235M 
Total cost $3,660M $4,110M $3,935M $4,015M $3,990M $3,875M $4,180M 
Total cost, present value $1,365M $1,495M $1,395M $1,440M $1,525M $1,495M $1,605M 
Total yield (TAF) 1,900-2,400) 1,980 - 2,400 2,400 2,400 1,700-2,300) 1,700-2,300| 1,700 - 2,300 
Present value yield (TAF) 587 - 742 612 - 742 742 742 526-711 526-711 526 - 711 

- $300 - $400 - $400/AF $400/AF $400 - $400 - $400 - 
Life-cycle RAR cost ($/AF) $400/AF $500/AF $500/AF $500/AF $500/AF 
Unit cost ($/AF) excluding $1,900 - $2,100 - $2,200 - $2,200 - $2,300 - 
ROC Management $2,400/AF §2,500/ar, ST900/AF — $2,000/AF/g) og /ar/ —§2,900/AF/ _$3,100/AF 

Including ROC Management 

ROC management life- 
cycle unit cost ($/AF) $200/AF $200/AF $200/AF $200/AF $200/AF $200/AF $200/AF 
Unit cost including ROC $2,100 - $2,300 - $2,400 - $2,400 - $2,500 - 
management ($/AF) $2,600/AF $2,700/aF,  $2/100/AF) — $2,200/AF/ — ¢3 soq/ar/ §3,100/AF) —$3,300/AF 


a. Values are rounded up to the nearest $5 million for capital costs; $100,000 for annual O&M costs; and $100/AF for life-cycle unit costs. Cost 
estimates are considered Class 5 by AACE International and have an accuracy of -50% to +100%. 
b. ROC management unit costs from the Evaluation of ROC Management Options Final Report (Valley Water, 2020), included in Appendix G. 
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Of the South County options, only Option 1 is cost-competitive with typical water supply costs. Of the North 
County portfolios, Portfolio 1a has the lowest life-cycle unit cost assuming no groundwater capacity 
limitations. Portfolio 1c has the next lowest life-cycle unit cost and does not rely on groundwater capacity. 


Section 5: Portfolio Evaluation and Risk Assessment Tool 


Because this TM is not intended to result in selection of a single recommended project, the Project Team 
has evaluated the portfolios and performed a relative comparison based on program goals, prioritization 
criteria, and risk management. The evaluation focuses on comparing features and attributes of the various 
portfolios and options that are key differentiators. Elements that apply across all alternatives—such as 
NPR/NPR+ distribution system expansions—affect each portfolio/option the same and thus are not 
considered in this comparison. Risks for each portfolio are assessed separately from the overall evaluation 
to provide a focused review of aspects that may disrupt, delay, or halt projects. The risk tool assesses the 
likelihood and consequence of each risk and compiles them into a composite risk score for each portfolio. 


5.1 Evaluation Criteria and Assessment Methodology 


For this evaluation, prioritization criteria are consistent with those vetted and confirmed in Fall 2018 based 
on input from Partner Agencies and Valley Water staff, as presented in Appendix F: Conceptual Alternatives 
TM. The criteria from Appendix F were used to evaluate conceptual project portfolios with additional detail to 
further define sub-criteria. Evaluation criteria and initial weighting factors are summarized in Table 5-1. 


Table 


‘valuation Criteria and Weighting Factors 


Criteria Sub-criteria used to score criteria Weighting Factor 
Unit cost of annual yield of PR supply, estimated life-cycle costs, funding capability, 


Economics and grant funding eligibility 28% 
Groundwater management and Projected PR supply, number of PR delivery points, seasonality, dry year drought 25% 
Countywide (regional) supply reliability reliability, and groundwater basin quality protection 


Minimizing carbon footprint (evaluated using energy use as a surrogate for carbon 
emissions), environmental protection with respect to ROC MANAGEMENT, and 20% 
environmental protection with respect to CEQA/NEPA impacts 


Environmental impacts/benefits and 
sustainability 


Partnerships/ collaboration, local ownership of reuse supply, operational simplicity, 
permitting/ compliance (PR permits), permitting/ compliance (CEQA/NEPA), readiness 15% 
to proceed, public acceptance/support, and environmental and social justice 


Ease of implementation and permitting/ 
regulatory considerations 


Engineering feasibility Tested and proven treatment technology, other water quality requirements 15% 


a. _ Initial criteria weighting from October 2018 Project Partner Group (PPG) meeting. 


Prioritization criteria provide a framework for numerical evaluation, giving way to scores that provide a basis 
for preliminary ranking. The preliminary scoring presented in Appendix A-7 and shown graphically in this TM 
is for the purpose of discussion with Valley Water, Partner Agencies, and other stakeholders. The Project 
Team anticipates that these values will continue to be revised and refined with input from such discussions 
and new information, as it becomes available. 


When considering the five primary criteria alone, the portfolios receive similar scores. The additional sub- 
criteria help to further illuminate relative strengths and weaknesses of each portfolio. Appendix A-7 defines 
sub-criteria and score ranges and explains how scores were normalized to compare portfolios. 


As part of the analysis, the Project Team tested different ways of weighting the prioritization criteria and sub- 
criteria to illustrate the sensitivity of preliminary scoring to different criteria weightings. Changing weights of 
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criteria altered portfolio scores in distinct ways, although the overall rankings did not change significantly. 
Figure 5-1 presents graphs illustrating scoring sensitivity to different criteria weightings: 


+ Initial criteria weighting from October 2018 PPG meeting (as presented in Table 5-1) 

+ Equal weighting of each criteria (i.e., each criterion weighted 20%) 

+ — Equal weighting of each sub-criteria (i.e., each sub-criterion weighted 5.2%) 

+ Heavily weighted toward economics (substantially lopsided weighting for demonstration purposes only) 


Finalized weightings will be decided with input from Valley Water executives and project partners. 
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Figure 5-1. Evaluation results using: (a) criteria weights from October 2018 PPG meeting, (b) equal criteria weights, (c) equal sub-criteria weights, and (d) heavily weighted toward economics 
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Portfolio 1a (abbreviated SJ GWR in graph) receives the highest scores in all weighting scenarios, indicating 
how stable and well-balanced this portfolio is. Appendix A-7 includes more detailed discussion of weighting 
and sensitivity. 


5.2 Risk Assessment Summary 


Each portfolio carries associated potential risks: negative events or circumstances that could compromise 
the implementation or success of the Countywide reuse program and, thus, the ability to meet Valley Water's 
PR goals. The risk matrix (presented in Appendix A-7) supplements the scoring and evaluation process and 
presents relative risks of North County portfolios and South County options in one place. Example results 
from the risk assessment tool are presented in Figure 5.2. 


8 MH-2: GWR or MH-3 SWA @ MH-1: 
= 1d: S)TWA (new pipeline) © ° NPR+ 
1c: SJ TWA (Milpitas Pipeline) & 
> 
g 
1b: SJ RWA « 
° 
4: PA/SV GWR 
° 
e 2b: SV (+PA) GWR 
2a: PA(+SV) GWR 
o 
co) 
= 
co) 
S ~ 
3S & 1aSiGwre 
Qe 
S : 
oO § 
Risk unlikely to occur Risk very likely to occur 
Likelihood i 


Figure 5-2. Example Risk Matrix comparison of portfolios and options with likelihood of risk occurring on the x-axis 
and consequence of risk occurring on the y-axis 


5.3 South County Elements Evaluation 


South County elements include NPR from SCRWA, NPR+ via SBWR, and the Morgan Hill satellite WWTP and 
AWPF, which could be used for GWR at existing percolation ponds or SWA at Anderson Reservoir. These 
South County elements can be included in combination with any portfolio and, therefore, are evaluated 
separately. A numerical evaluation comparing the four South County alternatives was ruled out because NPR 
and PR options are not mutually exclusive, and each serves a separate purpose. Instead, a qualitative 
discussion of how South County elements perform with respect to the five criteria is presented in Appendix A- 
7 and summarized in Tables 5-2 and 5-3. The tables compare the two NPR options separately from the two 
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PR options; the more beneficial option for each criterion receives a 1 and the less beneficial option 
receives a O, and if tied, both receive 0.5. 


Table 5-2. South County NPR Options Qualitative Comparison 


Reference Point: Option 1: 


Criteria Morgan Hill NPR from SCRWA Morgan Hill NPR+ from SBWR 


Economics 


Groundwater management and Countywide (regional) supply reliability 


Environmental impacts/benefits and sustainability 


Ease of implementation and permitting/ regulatory considerations 


Engineering feasibility 


Table 5-3. South County PR Options Qual ive Comparison 


Option 2: Option 3: 
Morgan Hill GWR Morgan Hill SWA 


Criteria 


Economics 


Groundwater management and Countywide (regional) supply reliability 


Environmental impacts/benefits and sustainability 


Ease of implementation and permitting/ regulatory considerations 


Engineering feasibility 


5.4 Evaluation Sensitivity Analysis and Summary 


Of the five portfolios focused on North County PR, Portfolio 1a received the highest scores for the criteria 
and sub-criteria and was the most “balanced” portfolio. It received some points for all criteria and most sub- 
criteria. Portfolios 1b, 1c, 1d, and 2a also performed well and, depending on criteria weighting, could be 
shown as the second, third, fourth, or fifth most favorable portfolio: scores were not as well balanced 
(scoring high for some criteria and not others) as for Portfolio 1a. The sensitivity analysis presented in 
Appendix A-7 shows that varying criteria weights does not significantly impact the order of Portfolio 1a, but it 
can impact other portfolios. 
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This document presents a compilation of data and assumptions that informed the flow analysis and 
advanced water purification facility (AWPF) sizing as part of Valley Water’s Countywide Water Reuse Master 
Plan (Master Plan). Information is organized in two main sections. 


« Section 1: Flow Analysis. Summarizes the approach for evaluating various flow streams at the four 
wastewater treatment plants (WWTP) and estimated amount of remaining effluent potentially available 
for potable reuse (PR). 

+ Section 2: AWPF Design Considerations. Summarizes AWPF design capacity, efficiency, and potential 
yield of purified water for PR, based on estimated source water available. 


Section 1: Flow Analysis 


Selection and design of AWPF project elements was informed by estimates of remaining effluent available 
from each of the four WWTPs in the county, after subtracting out other uses (e.g., non-potable reuse [NPR], 
environmental flows, and losses). The following section describes the general methodology for evaluating 
flows, followed by results by Partner Agency to demonstrate how the analysis played out for each WWTP. 


1.1 Methodology 


Using historical data and future flow projections, a flow balance 
was performed to estimate the remaining effluent available for EE 
discharge, blending, or additional reuse from each of the four 
WWTPs in Santa Clara County in 2040. As demonstrated in Figure 1 
and further described below, the flow streams considered in the 
analysis included WWTP influent, NPR, environmental flows, and 
losses (e.g., evaporation). Because NPR expansion projects are 
already planned by each Partner Agency, the Master Plan assumes 
projected NPR demands will remain intact, and PR projects will be Remaining effluent refers 
sourced by remaining effluent (minus any effluent reserved for to the amount of 
discharge, blending, or other requirements). secondary- or tertiary- 
treated wastewater 
available for potable reuse 
(or other uses such as 


Definition: 
remaining effluent 


discharge or blending) 
after non-potable reuse 


(NPR) demands, losses, 
and environmental flows 
are met. For planning 
purposes, the Master Plan 
assumes all remaining 
effluent would be available 
for potable reuse. 
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NPR (includingin-plant uses) 


wr | TT) 


Remaining effluent 


Losses (e.g., evaporation) 
Figure 1. WWTP inflow and outflow streams considered in the flow analysis 


1.4.4 WWTP Influent 


Baseline conditions. Daily influent flows at each of the four WWTPs 
were downloaded from the California Integrated Water Quality 
System (CIWQS) database. Average monthly median flows from 
2014-2018 were used to establish baseline conditions. 


Definition: 
average dry weather flow 


Future projections of average dry weather flow. Partner Agencies’ 


wastewater and recycled water master plans present future influent Average dry weather flow 
projections as average dry weather flow (ADWF), or the lowest (ADWF) is the average daily 
consecutive three-month average. These plans were used as the WWTP influent during the 
starting point for estimating future influent projections in the three lowest consecutive flow 
Master Plan; however, the latest available planning documents months of the year (e.g., June 
were prepared prior to the recent extreme drought, and thus through August or July 
overestimated influent flows for 2015 onward. Recent trends through September), typically 
suggest influent flows may not increase at rates previously presented in million gallons 


projected, due to conservation and long-term water use efficiency. per day (mgd). 


To account for the uncertainty in future influent projections (due to 

changes in water use/land use and population growth/density), the Master Plan considers a range of future 

flow conditions by starting with influent projections through 20352 from Partner Agencies’ planning 

documents, adjusting downward to match the 2014-2018 baseline and considering a range of flows: 

+ Lower bound - assumes no increase from baseline (flatlined projection). 

+ Upper bound - assumes same slope (i.e., rate of increase) from Partner Agencies’ planning documents. 
(If the planning document included multiple projection curves, the flattest slope was applied). 

The resulting 2040 ADWF projections used in the Master Plan are summarized in Table 1. 


1 https://ciwas.waterboards.ca.gov/ciwgs/readOnly/CiwqsReportServiet?inCommand=reset&reportName=esmrAnalytical# 


2 Although 2040 is the planning horizon for the Master Plan, 2035 was used for the influent flow analysis based on projections 
available in Partner Agencies’ planning documents. Using 2035 also provides a more conservative estimate of available flow, since 
influent will likely remain constant or increase between 2035 and 2040 (according to current projections). 
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Table 1. Range of Projected 2040 WWTP Influent Flows 


Projected ADWF (mgd), using 2014-2018 baseline * 


| Lower Bound: Upper Bound: 
WWTP Flatlined Projection Increasing ADWF ° 
San José/Santa Clara Regional Wastewater Facility (RWF) | 98.4 106 

Palo Alto Regional Water Quality Control Plant (RWQCP) | 17.7 19.6 
‘Sunnyvale Water Pollution Control Plant (WPCP) | 11.2¢ 15.9 

South County Regional Wastewater Authority (SCRWA) | 6.04 6.04 


a, ADWF was calculated using average of monthly median flows from 2014-2018. Influent flow data was downloaded from the CIWQS database. 
b. Rate of increase based on slopes from individual agencies’ influent projection curves (in past wastewater or recycled water plans) through 


2035 (timeframe of available projections). 


¢. Actual Sunnyvale WPCP influent is approximately 0.5 mgd lower than the values reported in CIWQS, due to a difference in metering location. 
d. SCRWA WWTP influent was already projected to remain constant over time (at approximately 6 mgd), so the lower and upper bound 
projections are the same. 


Converting ADWF to Monthly Flow Projections. By definition, ADWF values do not reflect the higher flows of 
winter months. To account for seasonal variation in flow, future ADWF was converted to monthly flows, using 
monthly distribution factors based on historical flow data. (Note: this conversion was only necessary for the 
upper bound of future influent projections, since the lower bound is already reflective of historical 


conditions.) 


Monthly distribution factors were calculated for each WWTP by dividing historical (baseline) monthly flows by 
the lowest consecutive three-month average. These factors were then multiplied by future projected ADWF to 
estimate future monthly influent. 


Historical (baseline) monthly influent and the resulting distribution factors (monthly flow divided by ADWF) 
are summarized in Table 2. 


Table 2. Current Flows: Baseline WWTP Influent and Monthly Distribution Factors 


| $J/SC RWF Palo Alto RWQCP. ‘Sunnyvale WPCP? SCRWA WWIP 
Baseline Monthly Baseline Monthly Baseline Monthly Baseline Monthly 
Influent Distribution Influent Distribution Influent Distribution Influent Distribution 
Month (mgd)? Factor (mgd)? Factor (mgd)? Factor (mgd)? Factor 
Jan. 103.7 11 21.0 1.2 12.8 11 6.7 11 
Feb. 104.1 11 21.9 1.2 12.9 1.2 7.2 1.2 
March 104.5 11 21.6 1.2 13.0 1.2 7.0 1.2 
April 101.7 1.0 20.4 1.2 12.3 11 6.6 11 
May 98.8 1.0 19.7 11 11.9 11 6.3 11 
June 99.7 1.0 19.0 11 11.7 1.0 6.1 1.0 
July 98.3 1.0 17.9 1.0 11.3 1.0 6.0 1.0 
Aug. 100.2 1.0 17.8 1.0 11.3 1.0 6.0 1.0 
Sep. 99.0 1.0 17.5 1.0 11.1 1.0 5.9 1.0 
Oct. 99.1 1.0 17.8 1.0 11.1 1.0 5.9 | 1.0 
Nov. 97.3 1.0 17.9 1.0 11.3 1.0 6.0 1.0 
Dec. 99.3 1.0 19.0 11 12.0 41 6.1 1.0 
ADWF 98.4 17.7 11.2 6.0 


a. Sunnyvale WPCP influent values in CIWQS include approximately 0.5 mgd of internal plant recycle (as clarified by Sunnyvale staff) and do 
not reflect actual flow into the plant. Thus, the values from CIWQS were reduced by 0.5 mgd to represent plant influent more accurately. 
b. Baseline influent = average of monthly median flows, 2014-2018. 
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1.1.2 NPR Demands, Environmental Flows, and Losses 
The following outflow streams were considered for each WWTP, based on current and projected future uses. 


Non-potable reuse. 2015 Urban Water Management Plans (UWMP), developed by water suppliers in 
coordination with recycled water producers, generally contain the most recent NPR demand projections and 
were, therefore, used as the basis for future NPR, with a few exceptions: 


+ South Bay Water Recycling (SBWR) provided updated NPR projections in January 2019, representing 
increased recycled water demand across the service area. 

« Morgan Hill’s 2015 UWMP projected zero long-term NPR deliveries; however, because an NPR project in 
Morgan Hill may be feasible in the context of a larger, countywide plan, the Master Plan uses Morgan 
Hill’s conceptual buildout demands from the 2015 South County Recycled Water Master Plan Update. 


For more detailed information on potential future NPR projects, such as target customer areas and 
recommended pipeline alignments, water retailers’ individual recycled water planning documents were 
reviewed (as referenced in Appendix A-1, Table 2-15); however, these plans generally predate the 2015 
UWMPs, and the total projected NPR demands do not always align. In the case of discrepancies, NPR 
demand projections from 2015 UWMPs were used (unless otherwise specified). 


NPR demand projections by Partner Agency are summarized in Table 3. Though typically presented as 
annual volumes (in acre-feet per year [AFY]) for planning purposes, Table 3 also shows demands in mgd for 
reference. These demands include recycled water used in and around the Palo Alto RWQCP and SCRWA 
WWTP. They do not necessarily reflect contractual obligations (e.g., Mountain View is entitled to up to 3 mgd 
from Palo Alto [an instantaneous value], though average projected NPR use is lower). Current contractual 
obligations are noted in Table 3 and discussed further in Section 1.2 (Other Considerations). 


Table 3. Summary of Projected NPR Demands by Partner Agency 


| 2040 NPR Demand ® 
Partner mgd 
Agency Water Retailers AFY (annual average) Current Contractual Obligation 
City of Palo Alto Mountain View has the right to receive up to 3 mgd 
PA/MVRWS | city of Mountain View 2e00 28 of peak flow 
Saati Eee creas Company (a Valley Water can receive 595 AFY for distribution 
see eee aaa many a 1,700 15 within Sunnyvale and at least 500 AFY for 
Rws Water) (Cupertino) distribution outside Sunnyvale’s city limits 
San Jose Water (Cupertino) ms 
City of Santa Clara 
hai Valley Water has the right to at least 5 mgd from the 
SBWR San José Municipal Water System (SINS) | 35 o09 27.6¢ Silver Creek Pipeline (through January 22, 2027, 
San Jose Water ; 
pole unless a new agreements established) 
City of Milpitas 
‘SCRWA may sell flows of recycled water that exceed 
the annual delivery quantity (a mutually agreed-upon 
enw City of Gilroy 3,700 3.3 flow established each year) to other wholesalers and 
City of Morgan Hill 2,900 2.68 Valley Water may sell recycled water to be used by 
end users outside of the South County RWS service 
area (with SCRWA’s approval) 
County total 42,000 375 


a. Projected 2040 NPR demands from water retailers’ 2015 UWMPs, rounded to the nearest 100 AFY unless otherwise specified. 
b. Projected NPR demands do not fully capture potential allocations per contractual agreements, 

c. Updated NPR demands provided by SBWR staff in January 2019. 

d. Morgan Hill's conceptual buildout demands per the 2015 South County Recycled Water Master Plan Update. 

PA/MV = Palo Alto/Mountain View; RWS = recycled water system 
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Although future NPR projections are presented as average annual demands, NPR use varies seasonally. 
Therefore, similar to the process for converting future ADWF to monthly influent projections, monthly 
distribution factors were used to estimate future monthly NPR demand. 


Average historical monthly NPR demands (based on 2015-2017 data provided by partner agencies) were 
divided by average annual demand to calculate a monthly factor. Historical monthly NPR demands and the 
resulting distribution factors are shown in Table 4. These factors were then multiplied by projected annual 
NPR demand to estimate future monthly NPR demand. 


Table 4. Current Demands: NPR Demand and Monthly Distribution Factors for Each WWTP 
San José/Santa Clara RWF Palo Alto RWQCP. Sunnyvale WPCP SCRWA WWTP 
NPR demand Monthly NPR demand Monthly NPR demand Monthly NPR demand Monthly 
(2015-17 | Distribution | (2015-17 | Distribution (2015-17 Distribution (2015-17 Distribution 
Month | average, mgd) Factor average, mgd) Factor average, mgd) Factor average, mgd) Factor 
Jan. 6.7 0.6 0.1 0.2 0.4 04 | 1.2 | 0.7 - 
Feb. 6.5 0.5 0.2 03 0.4 0.5 | 1.0 | 0.5 
March TA 0.6 0.3 04 | 0.6 07) 14 | 08 
April 9.6 0.8 0.5 09 | 0.9 1.0 1.7 | 0.9 
May 13.6 11 0.9 14 | 12 13 | 2.0 14 
June 17.9 1.5 1.0 17 | 1.5 cy aal| 2.6 | 14 
July 19.5 1.6 11 18 14 16 2.8 | 15 
Aug. 19.0 1.6 1.2 2.0 | 1.5 17 | 2.9 | 16 
Sep. 17.2 1.4 1.0 16 1.4 15 | 2.2 | 1.2 
Oct. 14.3 12 0.7 14 | 0.9 1.0 1.9 | 1.0 
Nov. 74 0.6 0.2 0.4 0.3 0.4 | 1.3 0.7 
Dec. 5.9 0.5 0.2 0.3 0.2 0.2 | 1.2 0.6 
Average 12.1 0.6 0.9 1.9 
Losses associated with enhanced NPR (NPR+). To —_—SEyEEaaaa, 


improve water quality of recycled water in terms of target 
levels of total dissolved solids (TDS), purified water can 
be blended with Title 22 recycled water, resulting in 
enhanced NPR or NPR+. 


Definition: 
enhanced NPR (NPR+) 


SBWR is currently the only Partner Agency that delivers Enhanced NPR, or NPR+, is achieved by 
NPR+, which meets a TDS target of less than 500 blending Title 22 recycled water with 
milligrams per liter (mg/L) by blending purified water purified water for improved water quality 
from the Silicon Valley Advanced Water Purification (e.g., TDS <500 mg/L). The lower salinity 
Center (SVAWPC) with Title 22 recycled water. of NPR+ compared to Title 22 recycled 
Palo Alto is planning a local AWPF for NPR+. Additionally, water makes it more suitable certain 

if NPR systems in North County were connected through non-potable uses (@.g., landscape 


interties, Sunnyvale may also consider an AWPF to irrigation). 
provide water quality consistent with SBWR and PA/MV 
systems. Therefore, the flow analysis for systems in 
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Appendix A-2 Compendium of Flow Assessments, Facility Design Capacity, and Annual Yield 


North County considers not just NPR demand but the effluent required for NPR+, which accounts for the 
additional treatment losses (i.e., reverse osmosis concentrate [ROC]) associated with the advanced 
treatment process. (Note: the analysis assumes microfiltration/ultrafiltration [MF/UF] backwash returns to 
the front of the plant.) 


The amount of purified water required for blending varies by facility, given the range in effluent TDS at each 
WWITP. The purified water required per unit of effluent (shown in Table 5 below) was calculated using 
existing water quality data and assuming a target TDS of 500 mg/L. Assuming an RO recovery rate of 85 
percent, ROC is then calculated as: 


purified water needed for mene) 


ROC = (1-085) « ( aE 


Table 5. NPR+ Blending Requirements 


Purified Water Flow per Unit | 
WwIP Effluent TDS (mg/L) Effluent Flow Purified Water Flow Percent 
PA RWQCP: | 8478 0.771 43.5% 
Sunnyvale WPCP 930° 0.956 48.9% 
‘SJ/SC RWF | 720° 0.489 32.8% 


a. Average of TDS readings from 2015-17, as reported to California State Water Resources Control Board. 
b. Average TDS from 2007-11 per City of Sunnyvale Feasibility Study for Recycled Water Expansion (FSRWE) (June 2013). 
c. Per SBWR’s 2014 SMP, Appendix 4A. 


Because South County does not have any planned NPR+, the flow analysis assumes SCRWA will continue 
producing the same quality recycled water for NPR. 


Environmental flow requirements. Currently, Palo Alto RWQCP is the only WWTP in the county obligated to 
provide flow for environmental benefit under National Pollutant Discharge Elimination System (NPDES) 
permit requirements. Approximately 1 mgd of RWQCP effluent is provided to the Renzel Marsh project. In the 
future, Renzel Marsh may be expanded, and additional flow may be needed for horizontal levees and 
discharge through the main outfall. The flow analysis for 2040 assumes 3 mgd year-round to account for all 
environmental flows from the Palo Alto RWQCP. 


No environmental flow requirements were identified for the SJ/SC RWF, Sunnyvale WPCP, or SCRWA WWTP. 


Other losses. While treatment losses at the WWTPs were generally assumed to be negligible, unless 
otherwise specified the following losses were considered at the Palo Alto RWQCP and Sunnyvale WPCP per 
input from their respective staff. 

+ Palo Alto RWQCP - 0.3 mgd lost from recirculated flow. The Palo Alto RWQCP recirculates some effluent 
for in-plant uses (e.g., wet scrubber water and filter backwash), and experiences a 20 percent loss of the 
recirculated flow, which equates to approximately 0.3 mgd. (Note: recycled water for in-plant uses is 
captured within the NPR demands). 

+ Sunnyvale WPCP - 4 mgd for evaporation and capping. The Sunnyvale WPCP experiences some 
evaporative losses associated with the use of ponds as part of its treatment process. Current 
evaporative losses are typically between 1 and 2 mgd. Future average losses at the Sunnyvale WPCP 
associated with its pond system are assumed to be 4 mgd, including flows for capping, evaporation, and 
other losses. Although these losses may vary seasonally (e.g., higher evaporation in summer), the flow 
analysis assumes 4 mgd year-round as a conservative estimate. 
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Appendix A-2 Compendium of Flow Assessments, Facility Design Capacity, and Annual Yield 


1.14.3 Remaining Effluent 


Remaining effluent (i.e., WWTP influent minus losses, environmental flows, and NPR demands) may be 
available for discharge, blending, or additional reuse. Currently, remaining effluent in North County is 
discharged to the San Francisco Bay, while South County effluent is sent to percolation ponds or discharged 
to the Pajaro River (and eventually Monterey Bay) in rainy months. 


For the purpose of this planning-level estimate, it was assumed that all remaining effluent was available for 
PR, and potential AWPFs were sized accordingly. 


1.2 Other Considerations 


Contractual obligations. As noted above, the flow analysis is based on projected water use and does not 
necessarily reflect current contractual arrangements. For example, Mountain View is entitled to up to 3 mgd 
from Palo Alto, though this is not captured in the NPR demands as projected NPR is lower. Contractual 
obligations are noted where applicable throughout the Master Plan and considered as part of the portfolio 
evaluation and risk assessment. New or revised agreements may be required for certain project elements or 
portfolios to proceed. 


Discharge, blending, or other requirements. The flow analysis only considered current and planned uses of 
effluent and did not incorporate other potential future uses, such as blending for ROC management. For the 
initial planning-level estimate, it was assumed all remaining effluent would be available for PR. If other 
requirements arise, it may reduce the available effluent at certain times of the year. 


Onsite reuse. The extent of future onsite (decentralized) reuse in the County may have implications for 
centralized reuse facilities. While onsite reuse projects can promote public awareness of water reuse and 
offer potential energy savings, they also reduce the amount of wastewater available for potable reuse and 
could lead to higher solids concentrations in sewers. Four onsite reuse projects are under development in 
Mountain View, with potential additional projects being explored elsewhere in the County. Future onsite 
reuse efforts will require coordination among multiple stakeholders, including Valley Water and the Partner 
Agencies, to evaluate potential impacts on the Master Plan. 


1.3 Results by Partner Agency 


Though the approach for evaluating available flow was similar for each Partner Agency, each WWTP has 
unique conditions and requirements. To confirm and refine assumptions with each Partner Agency, the 
Project Team summarized results from the analysis in a slidedoc format for each WWTP in North County and 
reviewed with Partner Agency staff. These slidedocs present flow availability under different scenarios and 
are included herein as Attachment A. 


For South County, the potable reuse options evaluated in the Master Plan include satellite treatment in 
Morgan Hill, rather than sourcing a new AWPF with effluent from SCRWA WWTP. Therefore, the flow analysis 
considered wastewater available in Morgan Hill rather than performing a flow balance at SCRWA WWTP. 


1.4 Monthly Flow Summaries 


Projected monthly flow streams at each WWTP are summarized in Attachment B, including estimated 
effluent available for reuse and the resulting purified water yield (based on selected AWPF capacity, as 
discussed in Section 2). 
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Compendium of Flow Assessments, Facility Design Capacity, and Annual Yield 


Section 2: AWPF Design Considerations 


The flow analysis informed potential AWPF design capacities and 
potential yield of purified water for PR, as described below. 


2.4 AWPF Sizing Methodology 


Potential AWPFs were sized to maximize production of purified water 
for PR (up to Valley Water’s 24,000 AFY goal) while maintaining a 
reasonable efficiency. Attachment C includes summary tables that 
show anticipated yield and AWPF efficiency at various production 
capacities. These tables informed the selected design capacity for 
each potential AWPF. 


Because the SJ/SC RWF has sufficient effluent available to produce 
24,000 AFY for PR, the potential new AWPF in San José was sized at 
24 mgd production capacity (assuming a 90 percent online factor). In 
other words, although the plant would have capacity to produce 24 
mgd (equivalent to nearly 27,000 AFY if operating 365 days/year), the 
design assumes the AWPF will be online 90 percent of the time and 
produce an annual volume of 24,000 AF. 


In Palo Alto and Sunnyvale, there likely will not be enough effluent 
available to produce 24,000 AFY of purified water; therefore, for 
portfolios with a potential new AWPF in Palo Alto and/or Sunnyvale, 
AWPFs were sized considering incremental efficiency (i.e., the 
additional purified water produced relative to the increase in design 
capacity, or “bang for the buck”). Beyond a certain design capacity, 
there are diminishing returns—that is, adding more capacity yields 
relatively little additional purified water and may not be worth the 
additional cost. 


For example, the proposed 14-mgd AWPF in Palo Alto is expected to 
yield approximately 13,200 AFY of purified water (84 percent 
efficiency). If solely aiming to maximize purified water production, the 
AWPF could be sized at 16 mgd (estimated yield = 13,600 AFY at 76 
percent efficiency). However, the additional 2 mgd capacity only yields 
an additional 400 AFY in purified water (<20% incremental efficiency). 


Definition: 
efficiency 


Efficiency of an AWPF, also 
called “AWPF utilization’ 
calculated as purified water 
produced divided by the 
facility's design capacity. 
Efficiency takes into account 
the AWPF's online factor 
(i.e., percent of time 
equipment is online vs. 
offline for regular 
maintenance) as well as 
source water availability. 


Incremental efficiency refers 
to the additional purified 
water that would be 
produced relative to an 
increase in design capacity 
(e.g., if increasing the 
capacity of an AWPF by 

2 mgd would produce an 
additional 1 mgd of purified 
water on average, the 
incremental efficiency would 


Because there are multiple months throughout the year during which the AWPF would be operating below 
capacity (i.e., AWPF efficiency is limited by source flow), it was assumed that offline activities (e.g., clean-in- 
place, maintenance) would occur during those times, as long as the AWPF efficiency is less than the 


assumed online factor of 90 percent. 


For preliminary designs, the “upper bound” of influent (and resulting effluent available) was used for AWPF 
sizing. Under “lower bound” conditions, the AWPFs in Palo Alto and Sunnyvale would be downsized to 
maintain a reasonable efficiency. Given uncertainty in future flow availability, the intent is for AWPFs to be 
constructed modularly to allow for incremental expansion if and when more flow becomes available. 
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2.2 Annual Yield 


Potential purified water yields (based on source water 
availability and selected AWPF capacity) are shown in Table 6 
for each potential AWPF. More detailed results of the AWPF 
sizing calculation, including selected capacity, efficiency, and 
anticipated yield are included in Attachment C. These results 
demonstrate how each portfolio would contribute to Valley Yield, often presented as an annual 
Water's goal of 24,000 AFY of purified water for PR. volume, is the amount of purified 
water produced for PR. Yield is 
generally lower than the maximum 
production (design) capacity due to 
source water availability, 
maintenance, and other factors that 
affect AWPF efficiency. 


The values presented in Table 6 are based on source water 
availability and assume no limitations at the delivery point. 
However, during wet years, purified water yield may be limited 
by groundwater levels and the availability of other water 
supplies. Valley Water's Water Evaluation and Planning (WEAP) 
model indicates average capacity of the groundwater basin 
(over a range of hydrologic years) will limit long-term average 
yield to 18,500 AFY for portfolios involving groundwater 
recharge.3 


Facility Potential Yield (AFY) 
Portfolio 1 - San José AWPF 24,000 
Portfolio 2 - Combined Regional AWPF (in Palo Alto or Sunnyvale) 17,300» - 23,000 
Portfolio 4 - Separate Palo Alto AWPF 11,700 - 13,200 
Portfolio 4 - Separate Sunnyvale AWPF 5,500 - 9,800 
Morgan Hill Satellite AWPF 1,900 


a. Discussions around source water availability and potential purified water yield are ongoing. Yield 
may be lower during drought conditions or other scenarios. 


b. Lower bound for Portfolios 2 and 4 differ due to rounding. 


Annual yields are estimated for planning purposes and cannot be guaranteed; however, some portfolios are 
more sensitive to changes in future flow conditions than others, as captured in Appendix A-7: Evaluation and 
Risk Assessment Tool. Based on projected flow conditions, Portfolio 1 (AWPF in San José) is the only option 
likely to meet the 24,000 AFY goal. Though Portfolios 2 and 4, which rely on flow from Palo Alto and 
Sunnyvale, have limited effluent availability and may not produce 24,000 AFY, they would still contribute to 
the CoRe Plan's overall objective of improving water supply reliability for the region through reuse. 


3 Valley Water, 2018. Expedited Purified Water Program Plan Final Report. 
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Attachment A: Flow Analysis Summaries by Partner 
Agency (North County) 
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Attachment B: Monthly Flows by Partner Agency 
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Table 


2040 Estimated Flows, Upper Bound: 


Tanuary 


Palo Alto Monthly Flow Calcula 


ns for Determining AWPF Capacity and Annual Yield 


Palo Alto Regional AWPF Flows (MGD) 
Purified water for potable reuse 


Seton RO Feed | Purified 
Flow | Produced * 


February 


W7 165 m0 : 
77 165 140 25 


October 


November 


December 


February 


13,200 AFY for PR 
(84% utilization) 


Palo Alto Regional AWPF Flows (MGD) 


7 165 14.0 


March 


Wa 159 


Aatil 


40 


Notes: 


a) Separate local AWPF for NPR+ in Palo Alto already planned 
b) Available for PR or other purposes (e.g., discharge, blending); equals future influent - (future NPR demand + Renzel Marsh flow + 


losses + ROC from NPR+) 


¢) Assumes MF recovery rate = 93%, RO recovery rate = 85%, and PR production capacity = 14 mgd (based on upper bound) 


Use of 


ontents on this sheet is subj 
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Table B. 


junnyvale Monthly Flow Calculations for Determining AWPF Capacity and Annual Yield 


2040 Estimated Flows, Upper Bound: 


| 


RE 


40 
H 
= = 
ee A TE = 
800 AFYfor NPR+ 9.800 APY for PR 
(88% utilization) 


2040 Estimated Flows, Lower Bound: 


Future NPR x 
Demand 


Te Ts Te | 
o2 


Notes: 
a) To achieve target TDS of S00 me/|. for NPR 

b) Available for PR or other purposes (e.,, discharge, blending); equals future influent - (future NPR demand + losses + ROC from NPR+) 
¢) Assumes MF recovery rate = 93%, RO recovery rate = 85%, and PR production capacity = 10 mgd (based on upper bound) 

4) Drives overall production capacity (10.5 mgd) 
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Table B-3. Combined Palo Alto/ Sunnyvale Monthly Flow Calculations for 


Deter ing AWPF Capacity and Annual Yield 


2040 Estimated Flows, Upper Bound: 


Palo Alto RWQCP and Sunnyvale WPCP Combined Regional AWPF Flows (MGD) 
Purified water for potable reuse 


at 
J january | 195 [136 331304 | a2 | ao 


a = EE 
a ES (ET | 


5.6 
August Mia 9,4 20.6 20.6 191 | 163 ff 
September] 118 93 24 214 i96 | io? ff 
2.7 


[october To ia4 fo? 36 36 T2207 
[Novemberf 356 [as [270 70 sa aa 
[Decemberf 370 [a7 | e7 97 a7 as 


joa mec) Powe [er | co | me | os | se | 


2040 Estimated Flows, Lower Bound: 
Palo Alto RWACP and Sunnyvale WPCP Combined Regional AWPF Flows (MGD) 
(Gp) Purified water for potable reuse: 
ilable Patel 
MF Feed | ROFeed 2 
Flow Flow |, ’ 
25.4 73.6 | 203 3s 
[260 | | 6 
[ais [200 [170 


18 183 vo | 4s § 
16.0 16.0 14.9 


Notes: 
4) Available for PR or other purposes (e.g., discharge, blending); equals future influent - (future NPR 


demand + losses + ROC from NPR+) 
b) Assumes MF recovery rate = 93%, RO recovery rate = 85%, and PR production capacity = 24 mgd 


(based on upper bound). Additional 0.5 mgd capacity needed for NPR+ in Sunnyvale 
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Table 


San Jose/Santa Clara Monthly Flow Calculations for Determining AWPF Capacity and Annual 


2040 Estimated Flows, Upper Bound: 


Biisting + Expanded SVAWPC ‘SJ/SC AWPF flows (MGD) 


SUSCRWF Flows (MG) ows needed for NPR+ (MGD) Purified water for potable reuse 


304 
304 
304 
304 
304 
304 
304 
304 
304 
304 
304 
302 


T21 
n26 
109.5 


105.9 
107g 
1056 
1057 
November 7 


December J 1070 


4,100 APY for NPR+ 24,200 AFYfor PR 


SI/SC AWPF flows (MGD) 
Purlfled water for potable reuse 
MF Feed | ROFeed 

Flow Flow ae! 

Produced * 

January 304 202 [aa] 
jz sa] ET Ee ee 
eee =] Ee ee 
=a = ETE Eee 
janes ee 
[tune | ee ee 
[tay ET EI Ee ee 
ia es Ee ee 
=r Te Er ee 
Baa) re ee 
Ea 
are re Er ee 
p88] [24 [2x2 [0 _| 

11,100 AFY for NPR+ 24,200 AFY for PR 
(assuming 90% utilization 


Notes: 

a) NPR demands provided by SBWR. Does not include potential future Morgan Hill NPR demands 

b) To achieve target TDS of 500 mg/L for NPR+ yearround (would require additional capacity beyond existing SVAWPC) 

c) Available for PR or other purposes (e.g., discharge, blending); equals future influent - (future NPR demand - ROC from NPR+) 
d) Assumes MF recovery rate = 93%, RO recovery rate = 85%, and PR production capacity = 24 mgd, Annual yield assumes 90% 
utilization 
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Monthly Flow Calculations for Determi and Annual Yield 


2040 Estimated Flows: 


‘Morgan Hill Wastewater Flows 


[J frente fof iene |} 
[rena [72 | x29 [a8 foo [29 J 25 | 27 [as | oss] 
[[niaech [70 [sen [36 [9s | 0 es 
a A eT TT 
TE OT 


Tune 


November 


December 


‘Avg (MGD) 


Notes: 

2) Based on data provided by SCRWA 

by) In the summer months, some flow from Morgan Hillis needed to supply NPR in Gilroy 

) Assumes UF recovery rate = 36.3%, RO recovery rate = 85%, and PR production capacity = 2.1 mgd 
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Attachment C: AWPF Sizing Calculations 
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1 AWPF Capacity and 


ion, SJ/SC AWPF 


2040 Flows 


LEGEND 


Capacity that would maximize potable reuse 
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Total 

Available 

Effluent 
SanJose | forPR 
{mgd) 


Recommended capacity (to achieve 24,000 AFY @ 90% utilization) 


Purified 
water 


produced | MF feed | produced] MF feed | produced] MF feed | produced} MF feed 


(mgd) 


Notes: 


1. Values shown below represent purified water for potable reuse (NPR+ considered separately) 


2. SI/SC RWF has enough effluent to produce more purified water. Assume 90% utilization for sizing purposes and select capacity based on meeting 24,000 AFY PR goal 


Purified Purified 


Purified 


Purified 
water 


Purified 


d) 
Janua' 5: 95.5 


ebruary 


20.0 


94.7 


86.1 


(rg 
| 96.3 | 96.3 
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73.3 
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Average Annual (mgd): 
Actual production (AFY): 
Utilization %: 
Incrementatal utilization 9: 
Production @90% utilization (AFY): 


20.0 
22,396 
100% 


20,157 


21.0 22.0 
23,516 24,636 
100% 100% 
100% 100% 
21,165 22,172 
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Table C-2. Determination of Portfolio 2 AWPF Capacity and U' nal Palo Alto/ Sunnyvale AWPF 


2040 Flows (upper bound) 


Notes: 

1. Combined regional AWPF receives feed flow from both Palo Alto and Sunnyvale (though could be located in either city), 
acbiriended espaciy 2, Values shown below represent purified water for potable reuse (additional capacity would be needed for NPR# In Sunnyvale). 
Capacity that would maximize potable reuse 
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Appendix A-2 Compendium of Flow Assessments, Facility Design Capacity, and Annual Yield 


Table C-3. Determination of Portfolio 4 AWPF Capacity and Utilization, Separate Regional AWPF in Palo Alto 


2040 Flows (upper bound) 


Notes: 
LEGEND 1, Regional AWPF receives feed flow from Palo Alto (a separate regional facility is located in Sunnyvale). 
Recommended capacity 2, Values shown below represent purified water for potable reuse, Assumes a separate AWPF for NPR¢ in Palo Alto. 
Capacity that would maximize potable 
Purified Purified Purified 16,000) 
water water water He =selected capacity 
produced produced produced 14,000 at bulldout weet 
Month (med) = ~ °  14MeD 
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Utilization %: 98% 95% 92% 88% 84% 80% 76% 71% AWPF capactity for PR (med) 
Incrementatal utilization %: 79% 66% 54% 44% 32% 25% 14% 0% 
2040 Flows (lower bound) 
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Utilization %: 92% AWPF capactity for PR (mgd) 


incrementatal utilization %: 58% a 38% 
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termination of Portfolio 4 AWPF Capacity and ition, Separate Regional AWPF in Sunnyvale 
2040 Flows (upper bound) 
Notes: 
1, Regional AWPF receives feed flow from Sunnyvale (a separate regional facility is located in Palo Alto). 
Recommended capacity 2. Values shown below represent purified water for potable reuse (additional capacity would be needed for NPR+ in Sunnyvale). 
Capacity that would maximize potable reus 


12,000 
Ye = selected capacity 
= 10,000 pee oe | 
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3 
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Utilization % 100% 100% 100% 98% 93% 88% 83% 75% 
Incrementatal utilization % 100% 100% 100% 85% 55% 37% 22% 0% 
2040 Flows (lower bound) 
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Incrementatal utilization %: 57% 1, 21% 0% 0% 0% 0% 0% 
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Appendix A-2 


of Morgan Hill AWPF Capacity and U: 


2040 Flows 
EGEND Notes: 
1, Available effluent based on Morgan Hill's contribution to SCRWA WWTP, minus flaw needed to meet NPR demands in Gilroy. 


Recommended capacity 
Capacity that would maximize potable reuse 


Purified Purified Purified Purified Purified Purified Purified Purified Purified Purified 
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water water water | MFfeed| water water water 


water water water 
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[November [23 J is [is | 
[December | 23  f 18 | 15 | 


Average Annual (mgd): 1.4 14 15 
Actual production (AFY): 1,519 1,603 1,687 eo 1,917 1,926 1/933 1,933 
Utilization %: | 90% 29% 89% 80% 78% 75% 72% 59% 
Incrementatal utilization %: 75% 75% 25% 21% 8% ™% 0% 
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Design Criteria 


A.1 North County Advanced Water Purification Facilities (AWPF) 


A.1.1 Portfolios Evaluated 


Table A-1 summarizes the portfolios evaluated as part of the Countywide Water Reuse Master Plan 
(CoRe Plan) preliminary level design of AWPFs. 


Table A-1. North County AWPFs by Portfolio 


Portfolio AWPF 
number Description Source flow location Design capacity and treatment process 
San José/Santa Clara (SJ/SC 
Ground Water Reuse (GWR) in Los | 92”1408¢/Santa Clara (S/SC) . | 24 million gallons per day (mgd) plant with full 
la Regional Wastewater Facility San José 
Gatos Recharge Ponds (awh) advanced treatment (FAT) process 
Raw Water Augmentation (RWA) at 24-mgd plant with FAT r a 
1b | Penitencia Water Treatment Plant | SJ/SC RWF San José lcs uicmtulb barca ett 
(wip) biological activated carbon (O3-BAC) 
Treated Water Augmentation (TWA) 
with direct delivery to Santa Clara, 24-mgd plant with FAT process plus 03-BAC 
te | san,José, San lose Water, and | S1/SCRWE San José and chlorine disinfection 
Valley Water 
TWA with direct delivery to Santa 24-mgd plant with FAT process plus O3- 
14 clara, San.osé, San JoseWater | S'/SC RWF San José pacand chlorine disinfection 
Palo Alto Regional Water 
Combined Regional AWPF located | Quality Control Plant Ala aad lake anit EAT ‘ac 
2a _inPalo Alto delivering water to Los | (RWQCP) and Sunnyvale Palo Alto “ fe P oe ey nce ane 
Gatos Recharge Ponds forGWR. | Water Pollution Control Plant Squanzavion bash 
(wecp) 
Combined Regional AWPF located As:cial plant aith CAT ‘ci 
2b | in Sunnyvale delivering waterto Los ee ISE and Sunnyvale : as P 7 itn FA paces, InaMAIng: 
Gatos Recharge Ponds for GWR. wi equamzavon dash 
fa Separate Regional AWPFs in Palo Palo Alto RWQCP Palo Alto 14-mgd plant with FAT process, including 
| Alto and Sunnyvale delivering water equalization basin 
to Los Gatos Recharge Ponds for 10.5-mgd plant with FAT process, including 
4b Gwe. Sunnyvale WPCP Sunnyvale auatization basin 
j4, | Combined Regional AWPF located 24.5-mgd plant with FAT process plus ozone- 
ao in Palo Alto delivering TWA water to oe a ited and Palo Alto BAC and chlorine disinfection, including 
the West Pipeline at Stevens Creek. | SUn"yvale equalization basin 
Notes: 


Assume FAT system includes ultrafiltration (UF) system > reverse osmosis (RO) system > decarbonator system > ultraviolet/advanced 


oxidation process (UV/AOP) > purified water 
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A.1.2 Water Quality 


Estimated feed water quality presented in Table A-2 is based on Expedited Purified Water Program 
Direct Potable Reuse Facilities Plan. The data were assembled from historical SJ/SC RWF data 
collected monthly (March 2011 to March 2016) and supplemented with quarterly and grab sample 
data. These data were assumed as a basis for designing each North County AWPF. Variations in 
actual water quality from other North County treatment facilities could result in different capital or 
operations and maintenance (O&M) costs but are not considered at this level of analysis. 


Table A-2. Estimate Feed Water Quality 


Historical data 
ts cm 
Parameter Units Min Max Percentile Average Design value 

1, 4-dioxane gh x # 5 44 
Alkalinity, total mg/Las CaCOs a ue - ” 152 
Ammonia, total mg/LasN 0.16 3.2 1.3 0.75 13 
Calcium mg/L ~ ~ - ” 44 

Chloride mg/L - - ~ ~ 267 
Chlorine, total residual mg/L - = ~ ~ 0.5 
Conductivity uS/cem - - ~ ~ 1,600 
Magnesium mg/L - - - ” 26 

NDMA ng/L - - - - 100 

Nitrate + nitrite (calculated) mg/LasN 12 23 20 17 20 

Nitrogen, total (as N) mg/L 13 24 24 18 21 
pH unit 6.9 8.1 7.6 74 7.6 

Phosphate mg/Las POs ~ ~ = = 6.7 

Silica mg/Las SiOz ~ ~ ” = 24 

Sodium mg/L - - = = 200 

Sulfate mg/L - = - ~ 86 

Total dissolved solids (TDS) mg/L 650 990 851 770 851 

Temperature °c 14 26 24 21 14 

Total organic carbon (TOC) mg/L 7 43 9 9 10 
Total Kjeldahl Nitrogen (TKN) (as N) mg/L 11 3.9 2.0 1.6 2.0 
Turbidity NTU 0.0 4.0 1.70 1.2 17 


Notes: Source: Valley Water, “Expedited Purified Water Program Plan, Appendix C - Direct Potable Reuse Facilities Plan.” February 2018. 
ug/L = micrograms per liter 

uS/em = microsiemens per centimeter 

CaCO = calcium carbonate 

mg/L = milligrams per liter 

ng/L ~ nanogram per liter 

NDMA = N-nitrosodimethylamine 

NTU = Nephelometric turbidity unit 
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A.1.3 Influent Pump Station/Equalization Basin 


Wastewater effluent from the sources identified in Table A-1 would be conveyed to each of the 
respective AWPFs being considered. For Palo Alto and Sunnyvale AWPFs, wastewater effluent would 
be conveyed into equalization basins upstream of treatment. The influent pumps described in 
Table A-3 would convey water through the influent strainers and UF filter modules. A disinfection 
residual (chloramines) is assumed to be provided at the influent pump station/ equalization basin, 
upstream of the UF system to minimize biofouling of the UF and RO membranes. Chemicals used 
and dosing amounts are noted in Table A-3. 


Table Influent Pump Station Design Ci ia 
Palo Alto RWQCP and Palo Alto RWQCP and 
SJ/SC RWF Sunnyvale WPCP Sunnyvale WPCP 
1c and 1d 4(GWR), | 4b (GWR), 
Parameter Units  1a(GWR) | 1b(RWA) = (TWA)-~—s 2a(GWR) | 2b(GWR) | 1of 2 2of2 
Feed flow mgd 30.7 30.7 30.7 31.3 31.3 17.9 13.4 
Wetwell/equalization basin MG 05 0.5 0.5 3.0 3.0 25 2.0 
volume 
Niiober oh 4duty Aduty Aduty 4duty Aduty 4duty Aduty 
umper or PUMPS a istandby 1standby | 1standby | 1standby | 1standby | 1standby | 1standby 
Vertical Vertical Vertical Vertical Vertical Vertical Vertical 
Type - diffusion diffusion diffusion turbine turbine turbine turbine 
vane pump? vane pump*| vanepump* —_ pump pump pump pump 
Capacity, each gpm 7,600 7,600 7,600 5,400 5,400 3,200 2,400 
Ta dynamic head (TDH), ft +133 #133 #133 +105 #105 +106 +106 
Motor size hp 500 500 500 200 200 125 100 
Pump efficiency % +80% +80% +80% +80% +80% +80% +80% 
Vaslanle frequency Drive 2 Yes Yes Yes Yes Yes Yes Yes 
(VFD) 
Hypochlonte dese for mg/L 1.5be 1.50e 1.50¢ 1.50¢ 1.5¢ 1.5be 1.50¢ 
chloramine residual 
Aqueous ammonia dose for ie " " re a 7 ? 
chloramine residual mg/L 0.5' 0.5' 0.5: 0.5' 0.5° 0.5' 0.5: 


Influent pump station design criteria for the Westside TWA Scenario would match criteria provided for Portfolio 2a. 
a. Match existing pumps and equipment/piping materials at SVAWPC. 

b. Estimated dose for 2 mg/L chloramine residual. 

c. Assumes 0.5 mg/L residual from disinfected tertiary effluent. 

MG = million gallons 

SVAWPC = Silicon Valley Advanced Water Purification Center 


A.1.4 Ozone and Biologically Activated Carbon 


Based on the Expedited Purified Water Program Plan RWA AWPF concept, Os-BAC pretreatment is 
recommended for the RWA and TWA treatment train to gain log removal value (LRV) credit and 
improve downstream processes, including disinfection, total organic carbon (TOC) reduction, and 
membrane performance. Details for the Os-BAC system are presented in Table A-4 and based on 
information provided by WEDECO, Inc. 
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Ozone and BAC Design Criteria for Portfolio 1b 
$J/SC RWF 
Parameter Units 1b (RWA) 1c and 1d (TWA) 
Ozone System 
Ozone range:T0C (ratio) N/A (ratio) 0.6-1.3:1 0.6-1.3:1 
Ozone dose mg/L 6 6 
Number of contactors zs 5 5 
Ozone contact time (including quenching) min 10 10 
Ozone generator capacity, each pounds per day (Ib/day) 875, 875 
Number of ozone generators = 2 2 
Number of vaporizers - 2 2 
Capacity, each gal 4,000 4,000 
Liquid oxygen (LOX) tank capacity, each gal 15,000 15,000 
Number of LOX tanks _ 2 2 
BAC System 
Number of filters (duty + standby) - 7+. 7+ 
Fer dept (granular activated carbon [GAC], ‘6 72,12 72,12 
a nn : : 
Design loading rate (assumes 1 unit down) aus baciiabet 43 43 


Ozone and BAC design criteria for the Westside TWA Scenario would match criteria provided for Portfolio 1e and 1d. 


A.1.5 Ultrafiltration System 


The UF system for this application consists of strainers followed by UF membranes. Design criteria 
for both are based on information provided by Pall, Inc. (Tables A-5 and A-6). 
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Palo Alto RWQCP and Palo Alto RWQCP and 
SJ/SC RWF Sunnyvale WPCP Sunnyvale WPCP 
1c and1d 4(GwR), | 4b(GWR), 
Parameter Units | 1a(GWR) | 1b(RWA) (mwa) 2a(GWR) | 2b(GWR) 1of2 2of2 
Design feed flow mgd 30.7 30.7 30.7 31.3 31.3 17.9 13.4 
sitiotet ob eva S duty, 1 5S duty, 1 Sduty, 1 5 duty, 1 S duty, 1 3 duty, 1 3duty, 1 
pber of steMnets 7 standby standby standby standby standby standby standby 
Design flow, each mgd 6.1 6.1 6.1 6.3 6.3 6.0 45 
Vessel material - 316SS 316SS 316SS 316SS 316 SS 316 SS 316SS 
Min, screen pore size | 300 300 300 300 300 300 300 
(nominal) 
Approximate strainer : 
headloss, average psl 5 5 5 . 5 7 s 
3168S 3168S 316 SS 316 SS 316 SS 316 SS 316 SS 
Screen material - (punched hole (punched hole | (punchedhole (punched hole | (punched hole | (punched hole | (punched hole 
orwoven mesh) orwoven mesh) | orwoven mesh) orwoven mesh) orwoven mesh)| orwoven mesh) orwoven mesh) 
Manufacturer - Pall Pall Pall Pall Pall Pall Pall 


Strainer design criteria for the Westside TWA Scenario would match criteria provided for Portfolio 1c and 1d. 


SS = stainless steel 


Table A-6. Pressure UF System Design Criteri 


| Palo Alto RWQCP and| Palo Alto RWQCP and 
SJ/SC RWF Sunnyvale WPCP Sunnyvale WPCP 
| la | 1b 1cand1d) 2a 2b 4(GWR), | 4b (GWR), 
Parameter Units (Gwe) | (RWA) | (TWA) (GWR) (GR) 1of2 2 of 2 
Manufacturer = Pall Pall Pall Pall Pall Pall Pall 
Recovery % 92% 92% 92% 92% 92% 92% 92% 
Feed (all trains) mgd 30.7 30.7 30.7 31.3 31.3 17.9 13.4 
Reverse filtration flow, all trains (backwash) mgd 25 2.5 2.5 2.5 2.5 1.4 i 
Effluent (all trains) med 28.2 28.2 28.2 28.8 28.8 16.5 12.4 
Operation type (pressure/ vacuum) - Pressure Pressure Pressure | Pressure Pressure Pressure Pressure 
Nuinber of trains 7 Tees ican faa can * cai ape rain 
Design flux Bid 20-30 50-60 | 50-60 20-30 20-30 20-30 20-30 
Number of modules pertrain 270 270 270 270 270 270 270 
Number of modules total 2,700 2,700 2,700 2,700 2,700 1,620 1,350 
Operating transmembrane pressure, max. psi 40 40 40 40 40 40 40 
Cleaning frequency 
Maintenance clean day 1 % 1 1 1 1 1 
CIP month £ a 1 1 1 1 1 


Pressure UF system design criteria for the Westside TWA Scenario would match criteria provided for Portfolio 1¢ and 1d. 


CIP = clean in place 
&fd = gallons per square foot per day 
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A.1.6 Reverse Osmosis System 


The RO system would consist of UF/RO interprocess tanks, RO transfer pumps, cartridge filters, RO 
feed pumps, and the RO treatment vessels. System details are based on information provided by 
Pall, Inc., and are described in Tables A-7 through A-11. 


Table A-7. UF/RO Interprocess Tank Design Criteria 


Palo Alto RWQCP and Palo Alto RWQCP and 
SJ/SC RWF Sunnyvale WPCP Sunnyvale WPCP 
1c and 1d 4(GwrR), | 4b(GWR), 
Parameter Units 1a (GWR) 1b (RWA) (Twa) 2a (GWR) 2b (GWR) 1of2 2of2 
RO feed tank flow mgd 28.2 28.2 28.2 28.8 28.8 16.5 12.4 
Number of tanks - 2 2 2 2 2 2 2 
Design detention time min 15 15 15 15 15 15 15 
Operating volume, each gal 169,200 169,200 169,200 169,200 169,200 95,200 82,900 
Height ft 18 18 18 18 18 18 18 
Diameter ft 40 40 40 40 40 30 28 
30458, 304 SS, 30458, 30458, 3045S, 3045S, 3048, 
Tank type - cylindrical, cylindrical, cylindrical, cylindrical, cylindrical, cylindrical, cylindrical, 
above grade above grade above grade above grade above grade above grade above grade 


UF/RO interprocess tank design criteria for the Westside TWA Scenario would match criteria provided for Portfolio 1¢ and 1d. 


Table A-8. RO Transfer Pump Design Criteria 


Palo Alto RWQCP and Palo Alto RWQCP and 
SJ/SC RWF Sunnyvale WPCP Sunnyvale WPCP 
| 1c and 1d 4(GWR), | 4b(GWR), 
Parameter Units | 1a(GWR) | 1b (RWA) (mwa) 2a(GWR) | 2b(GWR) 1of2 2of2 
RO feed flow, design | mgd 28.2 28.2 28.2 28.8 28.8 16.5 12.4 
Type . Notional end Horvontal end Horizontal end Horizontal end Hotton end | Horizontalend Horizontal end 
suction suction suction suction suction suction suction 
Number of pumps ~ aa Pasi nae iho) apa ‘cane fainey 
Capacity, each gpm 5,000 5,000 5,000 5,000 5,000 2,600 | 2,600 
TDH, each ft 100 100 100 100 100 100 100 
Motor size hp 200 200 200 200 200 100 100 
Pump efficiency % +80% +80% +80% +80% +80% +80% +80% 
VFD [= Yes Yes Yes Yes Yes Yes Yes 


RO transfer pump design criteria for the Westside TWA Scenario would match criteria provided for Portfolio 1¢ and 14. 


[ Brown» Caldwell 


AQ 


ginning, of Appendix A. 


the limitations specified at 


Design Criteria 


Appendix A-3 


Table A-9. RO Cartridge Filter Design Criteria 


Palo Alto RWQCP and Palo Alto RWQCP and 
SJ/SC RWF Sunnyvale WPCP Sunnyvale WPCP 
1c and 1d 4(GWR), | 4b(GWR), 
Parameter Units | 1a (GWR) 1b (RWA) awa) 2a(GWR) | 2b(GWR) 1of2 2of2 
: 10 duty, 10 duty, 10 duty, 10 duty, 10 duty, 6 duty, 5 duty, 
Number or units quantity | 9 standby Ostandby O standby O standby O standby O standby O standby 
Configuration - Parallel Parallel Parallel Parallel Parallel Parallel Parallel 
Number of elements ia 220 220 220 220 220 220 220 
jousing 
Number of elements total 2,200 2,200 2,200 2,200 2,200 1,320 1,110 
Melt blown Melt blown Melt blown Melt blown Melt blown Melt blown Melt blown 
Type - polypropylene polypropylene polypropylene polypropylene polypropylene polypropylene _ polypropylene 
orequal orequal orequal orequal orequal or equal orequal 
Pore size um 5 5 5 5 5 5 5 
Diameter in. 2.5 2.5 2.5 2.5 25 2.5 25 
Length in. 40 40 40 40 40 40 40 
Design headloss, max. psi 15 15 15 15 15 15 15 
RO cartridge filter design criteria for the Westside TWA Scenario would match criteria provided for Portfolio 1c and 1d. 
Table RO Feed Pumps Design ia 
Palo Alto RWQCP and Palo Alto RWQCP and 
SJ/SC RWF Sunnyvale WPCP Sunnyvale WPCP 
1c and 1d 4(GWR), | 4b(GWR), 
Parameter Units | 1a (GWR) 1b (RWA) awa) 2a(GWR) | 2b(GWR) 1of2 2 of 2 
Type -- | Vertical turbine | Vertical turbine Vertical turbine Vertical turbine | Vertical turbine Vertical turbine | Vertical turbine 
janber Gk pulps . 10 duty, 10 duty, 10 duty, 10 duty, 10 duty, 6 duty, 5 duty, 
pump: Ostandby 0 standby O standby O standby Ostandby O standby O standby 
Capacity, each gpm 1,960 1,960 1,960 2,000 2,000 1,910 1,725 
Maximum design psi 300 300 300 300 300 300 300 
operation pressure 
Motor size hp 450 450 450 500 500 450 400 
Pump efficiency % +80% +80% +80% +80% +80% +80% +80% 
VFD = Yes Yes Yes Yes Yes Yes Yes 


RO feed pump design criteria for the Westside TWA Scenario would match criteria provided for Portfolio 1c and 1d. 
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Table A-11. RO System Design Crite! 


Palo Alto RWQCP and Palo Alto RWQCP and 
SJ/SC RWF Sunnyvale WPCP Sunnyvale WPCP 
| 1c and 1d 4(GwR), | 4b(GWR), 
Parameter Units 1a(GWR) | 1b(RWA) (TWA) 2a(GWR) | 2b(GWR) 1of2 2of2 
RO flow rates (total) ~ 
Feed mgd 28.2 28.2 28.2 28.8 28.8 16.5 12.4 
RO concentrate mgd 42 42 4.2 43 43 25 1.85 
Permeate mgd 24.0 24.0 24.0 24.5 24.5 14.0 10.5 
Number ot wane i cane caey Feces Fee aaa Said Soanbe 
Permeate per train med 24 24 2.4 2.45 2.45 2.33 2.1 
Train configuration 
Number of stages ~ 3 3 3 3 3 3 3 
Array configuration pressute ony oe a8! aes oes et on 
(pertrain) vessels 45:25:13 45:25:13 45:25:13 45:25:13 45:25:13 45:25:13 45:25:13 
by stage 
Pressure vessels per train 83 83 83 83 83 83 83 
RO elements 
Type - Spiralwound Spiralwound Spiralwound = Spiralwound Spiralwound Spiralwound Spiral wound 
Material ~ TFC TFC TFC TFC TFC TFC TFC 
Diameter Inch (in) 8 8 8 8 8 8 8 
Length in 40 40 40 40 40 40 40 
Area sf 400 400 400 400 400 400 400 
| per 
Number of elements pressure bg 7 7 7 Kf 7 z 
vessel 
Number of elements total 5,810 5,810 5,810 5,810 5,810 3,486 2,905 
pian e ea % 299.2% 299.2% >99.2% 299.2% 299.2% 299.2% 299.2% 
Permeate TOC mg/L <0.25 <0.25 <0.25 <0.25 <0.25 0.25 <0.25 
‘System recovery % 85% 85% 85% 85% 85% 5% 85% 
Anti-scalant to RO feed mg/L 3 3 3 3 3 3 3 
Sulfuric acid to RO feed mg/L 6.1 6.1 6.1 6.1 6.1 6.1 6.1 


RO system design criteria for the Westside TWA Scenario would match criteria provided for Portfolio 1c and 1d. 


TFC = thermo formable composite 
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A.1.7 Decarbonation/Air Stripping System 


The RO permeate that feeds into the AOP has a high corrosivity that could corrode the product water 
conveyance pipelines depending on pipe material. To mitigate potential corrosion, decarbonation/air 
stripping towers are proposed to stabilize the product water through the removal of dissolved CO2, 
which increases the pH of the water. This also reduces the level of chemical consumption associated 
with post treatment stabilization. The decarbonators/air strippers also help reduce water 
temperature to address aesthetics concerns and provide an additional mechanism of chemical 
control (volatilization) to complement other barriers. As currently configured, decarbonation is 
located upstream of the AOP due to the assumption that the UV system will use hydrogen peroxide, 
consistent with previous studies and the existing SVAWPC system. In many designs, decarbonation is 
either located downstream of UV-AOP or not included, depending on unconditioned treated water 
quality and final water quality goals. Relocation of decarbonation downstream of the UV-AOP to allow 
for flexibility in UV-AOP oxidant selection and optimize water stabilization is recommended for 
consideration. Table A-12 describes the decarbonator design criteria. 


| Palo Alto RWQCP and Palo Alto RWQCP and 
SJ/SC RWF Sunnyvale WPCP Sunnyvale WPCP 
| 1c and 1d 4(GWR), | 4b(GWR), 
Parameter Units | 1a(GWR) | 1b(RWA) (TWA) 2a(GWR) | 2b(GWR) 1of2 2of2 
Manufacture, model = Daniel Daniel Daniel Daniel Daniel Daniel Daniel 
J Mechanical Mechanical Mechanical Mechanical Mechanical Mechanical Mechanical 
Number of units ~ 4 4 4 4 4 3 2 
Tank height 14 14 14 14 14 14 14 
Diameter 12 12 12 12 12 11 12 
Air flow rate, per unit cfm 15,000 15,000 15,000 15,000 15,000 15,000 15,000 
Blower size, per unit hp 20 20 20 20 20 20 20 
Treatment flow rate (each) gpm 4,167 4,167 4,167 4,254 4,254 2,431 1,823 
Loading rate, per unit gpm/st 37 37 37 37 37 26 20 


Decarbonator/air stripper design criteria for the Westside TWA Scenario would match criteria provided for Portfolio 1¢ and 1d. 


cfm = cubic feet per minute 
hp = horsepower 
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A.1.8 Advanced Oxidation Process System 


The third treatment operation for these facilities is an AOP using UV light and hydrogen peroxide to 
provide the primary barrier against pathogenic organisms. Details for the proposed systems are 
described in Table A-13. 


Table A-13. Advanced Oxidation Process Design Criteria 


Palo Alto RWQCP and Palo Alto RWQCP and 
SJ/SC RWF Sunnyvale WPCP Sunnyvale WPCP 
1cand 1d 4(Gwr), | 4b(GWR), 
Parameter Units | 1a(GWR) | 1b(RWA) (wa) 2a(GWR) | 2b(GWR) 1of2 2of2 
Sodium bisulfite dose mg/L 3 3 3 3 3 3 3 
Hydrogen peroxide dose ag, 35 35 35 35 35 35 35 
range 
UV system 
Manufact tel Trojan UVFlex | TrojanUVFlex  TrojanUVFlex Trojan UVFlex  TrojanUVFlex | TrojanUVFlex Trojan UV Flex 
antonurete mere ig 200 200 200 200 200 200 200 
inact orate 2 duty, 2 duty, 2 duty, 2 duty, 2 duty, 1 Duty, 1 1 duty, 
pees 1 standby 1 standby 1 standby 1 standby 1 standby Standby 1 standby 
Configuratios In pipe, In pipe, In pipe, In pipe, In pipe, In Pipe, In pipe, 
jontewravon horizontal __horizontal_| _horizontal_| horizontal _—_—horizontal_| Horizontal _—_horizontal 
Wiath ft 85 85 8.5 85 85 85 85 
Length ft 16.75 16.75 16.75 16.75 16.75 18.8 14.6 
L A Low pressure, Lowpressure, Lowpressure, Lowpressure, Lowpressure, Lowpressure, Low pressure, 
‘amp typ high output highoutput high output highoutput —highoutput | highoutput —_ high output 
Numberof UVlamps _perunit 288 288 288 288 288 336 240 
Number of duty total 576 576 576 576 576 336 240 
UV lamps 
UV lamp power kWoer 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
lamp 
UV reactor power ee 615 615 615 615 615 358 256 
Total duty UV kW 615 615 615 615 615 358 256 
system power 
WE elnimum; % 96% 96% 96% 96% 96% 96% 96% 
estimated) 
UV dose mJ/om? 900 900 900 900 900 900 900 


Advance oxidation process design criteria for the Westside TWA Scenario would match criteria provided for Portfolio 1c and 1d. 
kW = kilowatt 
UVT = ultraviolet transmittance 
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A.1.9 Post Treatment Stabilization Process 


After decarbonation, chemical addition completes the process of stabilizing purified water with 


estimated chemical dosing as presented in Table A-14. 


Table A-14. Post-Treatment Stabilization and Chemical Requirements? 


Palo Alto RWQCP and Palo Alto RWQCP and 

SJ/SC RWF Sunnyvale WPCP Sunnyvale WPCP 
1eand 1d 4(Gwr), | 4b(GWR), 

Parameter Units 1a(GWR) | 1b(RWA) (TWA) 2a(GWR) | 2b(GWR) 1of2 2of2 

LSI - 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 
Sodium hydroxide mg/L 11 11 11 11 11 11 11 
Lime mg/L 12 12 12 12 12 12 12 
Sodium hypochlorite mg/L 19 19 NA 19 19 19 19 


Post treatment stabilization and chemical requirements for the Westside TWA Scenario would match criteria provided for Portfolio 1c and 1d. 


a. Note: Chemical doses were estimated based on the RO modeling software and would need to be validated in the field. 


b. Sodium hypochlorite dose represents combined dose needed to quench residual hydrogen peroxide, achieve breakpoint chlorination, and provide 


free chlorine residual. 
LSI = Langelier Saturation inex 


A.1.10 Chlorine Disinfection Process 


Based on the State Water Resources Control Board Division of Drinking Water's (DDW) current 
position on direct potable reuse (DPR), FAT is anticipated to be the minimum treatment baseline. 
Additional treatment elements will likely be needed to comply with stricter requirements for 
pathogen and chemical control. For TWA facilities, it was assumed that chlorine disinfection would 
form part of the minimum treatment requirements. Chlorine disinfection would provide another 
treatment barrier for viruses, and the residual free chlorine in the effluent flow from this process 
would safeguard against pathogen regrowth in downstream infrastructure. To receive 6/0/1 LRVs for 
this treatment step as discussed in D7, a minimum contact time (CT) of 37 min-mg/L is needed per 
LT1ESWITR Disinfection Profiling and Benchmarking Technical Guidance Manual. The design criteria 


for chlorine disinfection is provided in Table A-15. 
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Table A-15. Chlorine Disinfection Design Criteria for Portfolio 1c and 1d* 


San José/Santa Clara Regional Wastewater Facility 


Parameter |_ Units 1c and 1d (TWA) 
Flow | mga 24.0 
cT min-mg/L 37 
Sodium Hypochlorite Dose mg/L 20 
Basin 
Free Chlorine Residual mg/L 3 
Reactor Type - Plug-flow 
Reactor Length to Width Ratio - 20:1 
Reactor Baffling Factor % 70 
Side Water Depth ft 8 
Freeboard ft 2 
Number of Passes - 3 
Length per Pass ft 200 
Width per Pass ft 10 
Reactor Volume gal 360,000 


a. Chlorine disinfection design criteria for the Westside TWA Scenario would match criteria for Portfolio 1¢ and 1d. 


b. Sodium hypochlorite dose represents an assumed combined dose needed to quench residual hydrogen peroxide, 
achieve breakpoint chlorination, and provide free chlorine residual. The assumed dose was estimated using data 
obtained from RO modeling software and will need to be updated and validated as these designs are further refined. 


A.1.11 Purified Water Storage Clearwell 


Once the purified water has been stabilized and disinfected, it will be conveyed to an onsite baffled 
clearwell. For the GWR and RWA portfolios, the clearwells were designed with a 4-hour retention time 
and are primarily meant to help equalize flow feeding the purified water pump stations. For the TWA 
portfolios, the clearwells are designed with an 8-hour retention time and will provide the ability to 
respond to upstream performance and water quality issues, serve as a hydraulic buffer to manage 
demands in the distribution system, and provide a location to divert off-spec water upstream of 
distribution. Design criteria for the clearwells are based on information provided by DN Tanks and is 
provided in Table A-16. 
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Table A-16. Purified Water Storage Clearwell Design 
Palo Alto RWQCP and Palo Alto RWQCP and 
$J/SC RWF Sunnyvale WPCP Sunnyvale WPCP 
| | 1c and 1d 4(GWR), | 4b(GWR), 
Parameter Units | 1a(GWR) | 1b(RWA) (mwa) 2a(GWR) | 2b(GWR) 1of2 2of2 
Number of Tanks - 1 | 1 2 1 1 1 | 1 
Inside Diameter ft 134 134 134 110 134 100 90 
Side Water Depth ft 39 39 39 56 39 40 37 
Volume per Clearwell gal 4,000,000 4,000,000 4,000,000 4,000,000 4,000,000 2,300,000 | 1,750,000 
Freeboard ft 5 5 5 5B 5 5 


Purified water storage clearwell design criteria for the Westside TWA Scenario would match criteria provided for Portfolio 2a but would require two (2) 
tanks to accommodate 8-hour retention time. 


A.1.142 UF Backwash Disposal 


The types and flow rates of waste streams is summarized in Table A-17 for each AWPF. Design 
criteria for the waste equalization wetwell are presented in Table A-18. 


Table A-17. Waste Side-Stream Flows 


Flow (mgd) 
Palo Alto RWQCP and Palo Alto RWQCP and 
SJ/SC RWF Sunnyvale WPCP Sunnyvale WPCP 
Percent of 1c and 1d 2a 2b 4(GWR), | 4b (GWR), 
Waste Stream Frequency | FeedFlows 1a(GWR) 1b (RWA) (TWA) (GWR) (GWR) 1of2 20f2 
Svalnet Intermittent | <1% of facility 03 03 03 03 0.2 02 
cleaning flows influent flow 
UFbackwash | intermittent | “8 OFfacilty) a. 25 25 26 26 13 13 
waste flows influent flow 
RO concentrate : ~15% of RO 
flows Continuous “feed flow 45 45 45 46 4.6 27 2.0 
GP solution | ntermitent | NA TBD TBD TBD TBD TBD TBD Teo 


Waste side-stream flows for the Westside TWA Scenario would match criteria provided for Portfolio 1c and 1d. 
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Table A-18. Waste Equali ion Design Crite: 
Palo Alto RWQCP and 


Palo Alto RWQCP and 
$J/SC RWF Sunnyvale WPCP Sunnyvale WPCP 
| 1c and 1d 4(GWR), | 4b(GWR), 
Parameter Units) 1a(GWR) | 1b(RWA) (mwa) 2a(GWR) | 2b(GWR) 1of2 2 of 2 
Wetwell volume gal 219,000 219,000 219,000 201,000 201,000 135,800 105,300 
Minutes of UF waste) | ain 90 90 90 90 90 90 90 
storage 
Pump station 
Pump type Submersible | Submersible Submersible | Submersible | Submersible | Submersible Submersible 
Sewage Pump | SewagePump Sewage Pump | SewagePump Sewage Pump | SewagePump Sewage Pump 
Number of pumps | - | Duty. 3 Duty, 1 3 Duty, 1 3 Duty, 1 3 Duty, 1 2Duty, 1 3 Duty, 1 
Standby Standby Standby Standby Standby Standby Standby 
Design flow, each gpm 1,800 1,800 1,800 694 694 694 347 
TDH ft 35 35 35 34 32 32 21 
Motor size hp 40 40 40 10 10 10 3 
VFD = No No No TBD TBD TBD TBD 
Pipeline 
Pipeline diameter in. 24 24 24 14 14 10 10 
Pipeline length LF 3,000 2,875 2,875 1,200 500 1,200 500 
Pipeline material HDPE Pressure aay aera HDPE Pressure | HDPE Pressure | HDPE Pressure HDPE Pressure 
(match existing) Pipe Stoel Pipe Sesipige Pipe Pipe Pipe Pipe 


Waste equalization design criteria for the Westside TWA Scenario would match criteria provided for Portfolio 1¢ and 1d. 


HDPE = high-density polyethylene 


A.2 Morgan Hill Satellite and AWPF Design Criteria 


A.2.1 Influent Pump Station 


The influent pump station was designed to handle a peak flow of 4.5 mgd and an average flow of 2.5 
mgd. AFT Fathom (fluid dynamic simulation software) was used to determine the head and pump 
size. Table A-19 presents design criteria for the influent pump station. 


Table A-19. Influent Pump Station Design Criteri 


Parameter Units Value 
Feed flow mgd 45 
Number of pumps - 2 duty, 1 standby 
Type = ‘Submersible non-clog 
Capacity, each gpm 1,600 
TDH, each ft 10.2 
Motor size hp 75 
Pump efficiency 70% 
VFD Yes 
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A.2.2 Headworks 


The headworks layout consists of coarse screens, grit removal, fine screens, and associated 
facilities. The coarse and fine screens are important for protecting the downstream membranes and 
the grit chamber and for reducing grit buildup in the downstream biological reactors. The coarse 
screens are spiral screen with two duty and one bypass unit. A spiral screen was chosen due to its 
relatively compact footprint. The grit removal system is a mechanical vortex system chosen for its low 
energy cost and efficient removal at variable speeds. The fine screens are an internally fed rotary 
drum with two duty and one standby unit. The headworks were designed to handle a peak flow of 4.5 
mgd and sized using industry standards and previous project designs. Table A-20 presents design 
criteria for the headworks. 


Table A-20. Headworks Design Criteria 


Parameter Units Value 
Coarse screen 
Type - Submersible non-clog; spiral screen 
Number = 2 duty with bypass 
Opening size mm 6 
Capacity (each) mgd 2.25 
Conveyor type - Shaftless screw 
Compactor type - Screw compactor 
Grit removal 
Type - Mechanical Vortex 
Number = 2 duty with bypass 
Capacity (each) mgd 2.25 
Conveyor type | cd ‘Screw Press 
Fine screens 
Type - Internally fed rotary drum 
Number - 2 duty, 1 standby 
Opening size mm 2 
Capacity (each) mgd 2.25 
Motor size hp 0.5 
[ Browns» Caldwell 
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A.2.3 Equalization Basin and Intermediate Pump Station 


The equalization basin, which is envisioned as a partially buried concrete structure, would capture 
and balance diurnal peak flows upstream of treatment. As Morgan Hill flow data are not available, a 
typical diurnal curve? for small systems was used to estimate the storage required for an average 
flow of 2.5 mgd. The estimated volume for the facility was 0.22 MG, including a 15 percent safety 
factor. The intermediate pump station pumps flow to the membrane bioreactor (MBR) system and 
was sized using AFT Fathom. Tables A-21 and A-22 present design criteria for the equalization basin 
and intermediate pump station. 


Table A-21. Equalization Basin Design Criteria 


Parameter Units Value 
Width x length ftxft 35x45 
Operating water range ft 22 
Freeboard above max water level ft 2 
Tank height ft 24 


Equalization volume 


MG 


0.22 


Table A-22. Intermediate Pump Station Design Criteria 


Parameter Units Value 
Type - Submersible non-clog 
Number - 2duty, 1 standby 
Capacity (each) gpm 1,600 
TDH ft 10.2 
Motor size hp 7.5 


A.2.4 Membrane Bioreactor System 


The MBR process uses a membrane filter for liquid/solids separation to produce tertiary effluent. 
This process does not require secondary clarifiers or tertiary filters because the membranes achieve 
clarification/filtration in one step. The biological nutrient removal (BNR) basins will consist of a de- 
oxygenation zone so that residual dissolved oxygen (DO) from the membrane tanks will be consumed 
biologically, followed by a baffled anoxic zone then an aeration zone. The MBR system will be 
designed with two parallel BNR basins and three parallel membrane tanks. The MBR system criteria 
was developed using a process modeling software called BioWin 6.0. The main model input values 
include influent flow, biological oxygen demand (BOD), total suspended solids (TSS), total Kjeldahl 
nitrogen (TKN), total phosphorus, and temperature. The model indicated a needed aeration basin 
volume of 0.52 MG and return activated sludge pumps operated at 400 percent of influent flow. 
Table A-23 presents design criteria for the membrane bioreactor system. 


1 Crites & Tchobanoglous, Small and Decentralized Wastewater Management Systems, 
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Table A-23. Bioreactor System Design Criteria 


Parameter Units Value 

Mixed liquor suspended solids (MLSS) mg/L 7,100 
Mean cell residence time (MCRT) (solids retention time [SRT]) at average flow days 10 
Number of trains kad 2 
Number of pre-anoxic basins - 2 
Volume, total MG 0.24 
Width x length (each basin) ftx ft 20x45 
Water depth (per train) ft 18 
Number of aeration basins (per train) - 2 
Volume, total MG 0.48 
Width x length (each basin) ftx ft 20x90 
Water depth ft 18 
Number of de-oxygenation basins (per train) - 2 
Volume, total gal 50,000 
Width x length (each basin) ftx ft 20x10 
Water depth ft 18 
Membrane reactor 

Total volume MG 0.09 
Cassettes per train ft 10 
Chloramination 

Hypochlorite dose for chloramine residual mg/L 15 
Aqueous ammonia Dose for chloramine residual mg/L 0.5 


A.2.5 Blowers and Mixers 


Blowers and mixers are used as part of the MBR system to move continuously mixed fluid through 
the tanks and prevent settling. Sizing needed for air requirements were made from a Brown and 
Caldwell (BC) standardized spreadsheet. Table A-24 presents design criteria for the blowers and 


mixers. 


Table A-24. Blowers and Mixers Design 
Parameter Units | Value 

Aeration blowers | 
Standard cubic feet per minute (scfm) (each) - 7,000 
Number of blowers - 2 duty, 1 standby 
TDH psi 10 
Motor size hp 220 
Mixers ~ 2 
Number - 2duty 

Motor size hp 1 
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A.2.6 RAS/WAS Pump Systems 


The return activated sludge (RAS) pumps return sludge from the membrane area to the head of the 
process train at the deoxygenation basin. Waste activated sludge (WAS) pumps send waste sludge 
from the end of the process to a waste wetwell that will connect to a trunk sewer. The pumps were 
sized using the following equation with an assumed head of 5 feet, efficiency of 70 percent, and 
individual design flows: 

hp = (flow x head)/(3960 x ef ficiency). 


Table A-25 presents design criteria for the RAS and WAS pumps. 


Table A-25. RAS and WAS Pumps Design Criteria 


Parameter Units Value 

Mixed liquor recycle pumps (RAS) 

Number - 2 duty, 1 standby 

Capacity (each) gpm 6,944 

TDH ft 5 

Motor size hp 15 
Waste activated sludge pumps (WAS) 

Number - 2duty, 1 standby 

Capacity (each) gpm 65 

TDH ft 5 

Motor size hp 1 


A.2.7 RO System 


The main components of the RO system consist of cartridge filters, feed pumps within the RO 
wetwell, RO unit (including skids), CIP system with tanks and RO pumps, and permeate flush tanks. 
The RO system was designed around a flux of 12 gfd and RO recovery of 85 percent. Design criteria 
for the RO system are presented in Tables A-26 through A-31. 


Table A-26. RO Interprocess Tank Design Criteria 


Parameter Units Value 
RO feed tank flow med | 25 
Flux ‘fd 12 
RO recovery rate % 85% 
No. of tanks = 1 
Design detention time min | 15 
Operating volume, each gal 26,042 
Height ft 10 
Diameter ft 30 
Tank type “ Steel, cylindrical, above grade 
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Table A-27. RO Transfer Pump Design Criteria 


Parameter Units | Value 
RO feed flow mgd 25 
Type a Horizontal end suction 
No. of Pumps = 1 duty, 1 standby 
Capacity, each gpm 1,736 
TDH, each ft 45 
Motor size hp 2 
Pump efficiency % +80% 
VFD 7 Yes 


Parameter Units | Value 
No. of units - 2 duty 
Configuration ~ Parallel 
No. of elements (per housing) per housing 62 
No. of elements (total) total 124 
Type - Melt blown polypropylene or equal 
Pore size um 5 
Vessel diameter in. 27 
Length in. 40 
Design headloss, max psi 15 


Parameter Units Value 
Type | - | Vertical turbine 
No. of pumps - 2 duty 
Capacity, each gpm 858 
TDH, each psi 260 
Motor size hp 210 
Pump efficiency % 80% 
VFD - Yes 
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Table A-30. RO System Design Criteria 


Parameter Units Value 
RO flow rates (total) 
Feed mgd 25 
RO concentrate mgd 0.4 
Permeate mgd 21 
RO system recovery rate % 85 
No. of trains _ 2 duty 
Permeate per train mgd 1.05 
Train configuration ~ - 
No. of stages = 3 
Array configuration (per train) pres. vessels by stage 20:10:05 
Pressure vessels pertrain 35 
Stage 3 boost pumps 
Number of pumps oo 1 
Motor size, each hp 40 
TDH boost pounds per square inch (psi) 30 
RO element data 
Type — Spiral wound 
Diameter in. 8 
Length in. 40 
No. of elements per pressure vessel & 
No. of elements total 245 
Nominal sodium chloride rejection _ 299.2% 
Permeate TOC mg/L $0.25 
Anti-scalant to RO feed mg/L 3 
Sulfuric Acid to RO feed mg/L 6.1 


Table A-31. RO CIP System 


CIP frequency (per year) 


Parameter Units Value 

CIP flow rate | gpm 800 
CIP pump head psig 60 
CIP horsepower hp 20 
CIP tank diameter ft 7 
as 6 
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A.2.8 Decarbonation System 
Table A-32 describes the decarbonator design criteria for the Morgan Hill AWPF. 


Table A-32. Decarbonation Crite: 
Parameter Units Value 
Decarbonator towers | 

Manufacturer = Daniel Mechanical 
No. of units - 1 
Tank height ft 14 
Diameter ft 8 
Air flow rate, per unit cfm 15,000 
Blower size, per unit hp 20 
Treatment flow rate (each) gpm 1,458 
Loading rate, per unit gpm/sf 29 


A.2.9 Advanced Oxidation Process (UV/AOP) System 


UV/AOP uses high-intensity ultraviolet light combined with an oxidant such as chlorine or hydrogen 
peroxide for destruction of many contaminants of emergency concern(CEC). Hydrogen peroxide is the 
assumed oxidant in this analysis. UV/AOP system was designed to meet the design requirements 
effective for disinfection, providing up to 6-log inactivation of viruses, Cryptosporidium, and Giardia. 
Table A-33 presents the design criteria for the UV/AOP system. 
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Parameter Units Value 
Sodium bisulfite dose mg/L 3 
Hydrogen peroxide dose mg/L 2.8 
UV system 
Manufacturer, model a TrojanUV, Flex 200 
Number of units = 1 duty, 1 standby 
Configuration - In pipe, horizontal 
Width 8.33 
Length 10.25 
Lamp type a Low pressure, high output 
Number of UV lamps per unit 72 
Number of duty UV lamps total 72 
UV lamp power KW perlamp 0.72 
UV reactor power KW per unit 52 
Total duty UV system power kW 52 
UVT (minimum, estimated) % 96% 
UV dose mJ/cm? 900 


mJ/om, = milijoule per square centimeter 


A.2.10 Post-Treatment Stabilization Process 


Product water stabilization is necessary to prevent corrosion of the distribution system after RO 
treatment. Under the assumed treatment strategy, the use of decarbonation is the initial step to 
treat the treated effluent, and the addition of both sodium hydroxide and lime would help complete 
the stabilization process. The addition of sodium hydroxide increases pH and calcium chloride 
increases mineral content. Table A-34 presents design criteria for the post-treatment stabilization 


process. 


Parameter Units Value 
LSI - 0-0.5 
Sodium hydroxide mg/L 11 
Lime mg/L 12 
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Appendix A-4: Preliminary Project Designs 


Process Flow Diagrams 
Site Layouts 


Notes regarding site layouts and process flow diagrams for three potential facilities: 

+ Palo Alto NPR+ AWPF: Prepared by MNS Engineers, Inc. as part of the Advanced Water 
Purification System Preliminary/Conceptual Design Report 

« Sunnyvale NPR+ AWPF: Mirrors the concept developed for the Palo Alto NPR+ AWPF and not 
included as part of this attachment 


« Newor expanded SJ/SC NPR¢+ facility: Mirrors that of the existing SVAWPC. Thus, the SVAWPC 
site layout and process flow diagram are included in this attachment to provide a basis. 
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WATER DISTRICT 
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REUSE MASTER PLAN 


RO CONCENTRATE TO 


SUNNYVALE WPCP OUTFALL, 


WASTEWATER TO 
FUTURE HEADWORKS 


SODIUM HYPOCHLORITE 
AQUEOUS AMMONIA 


‘SULFURIC ACID 


“ANTISCALAN 
HYDROGEN PEROXIDE 
SODIUM BISULFITE 


| 
* 
‘SODIUM HYDROXIDE "T f ' 
CALCIUM CHLORIDE is 4 " Se | PURIFIED WATER 
: 
£ 


GENERAL 


SUNNYVALE 10.5 MGD 
REGIONAL AWPF 
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Brown ao ? 
Caldwell 5 
ADVANCED 
OXIDATIO! 
PROCES SANTA CLARA VALLEY 
WATER DISTRICT 
asvumme | | | Petouse | | UME wiowowive | favrocntonre 
aueous soot | | Bees 
AMEE | ete surune | | rscata crosmurrs [ET J) 
H 1 ot oe 
a ie ai 
ULTRAFILTRATION | ‘ —REVERSE | | | COUNTYWIDE WATER 
i} if -- = 
‘SYSTEM PROCESS in| T SYSTEM pete REUSE MASTER PLAN 
@ = © ® Sromce I ' 1) |! @ 
5 { pi STAGE 1 
i. rt | | TH tec Tt >_> 
eouauzanion |_/> he oil aie alr 4 it ® a fot 1 stare o" P 
GAS ‘STATIC fs h 1 PURIFIED TO_LOS GATOS 
Tena HDER iruvewr : Cpe wo [es are ECIAcE 
ELUENT OM mans io aah > ke | swAce 2 | seeagpaateoe reser +--+ --—--—+ rahsres Pons 
SUNNIVALE STRAINERS FUMES cartioce [RO reeD | ' ae 7 aa 
H ! FILTERS PUMPS | Mi r—JZ 
SHERSTON | VERSION 
_.._facousn waste Bees ' aie ! 
ak | pe | ~ ° Valley Water 
woenct @® swewenorrenns worn : 
L________poost puwes. | | ~ 
To WASTE FO as M] FLOW METER 
‘th ee ar 
fot Fears ae 
a 
WerWell waste RO CONCENTRATE Noms 
pods TE Ne Oa 1. BACKWASH SYSTEMS FOR UF AND CIP SYSTEMS FOR UF AND RO ARE NOT SHOWN FOR CLARITY. 
PPS 2. FLOWS FOR UF SYSTENS ARE SHOWN AS INSTANTANEOUS FLOWS DURING FILTRATON NODES 
OFeRATION (Gen) OF AVERAGE DALY FLOW RATE (CO), FLOM ARE INTERRUPTED FOR BRCKWASH, 
CEWEAT chbaNIng aD weMeRane TESRITY TesTNG 
4 Sone 3. FLOW CONFIGURED FOR UY=PEROXIOE AS AOP. FOR W-CL2, DECARBONATOR TOWERS WOULD BE 
ec? Sura RELOOATED DowReTRESW OF Ov REACTORS. 
PROCESS FLOW DIAGRAM 
WOT To SCH 
PROCESS DESIGN FLOWS 
STREAM ID[DESIGN FLOW (MGD) [DESIGN FLOW (GPM) 
© 13.4 9,300 
® 12.3 8,600 
} 1.07 700 
} 10.5 7,300 
© 1.85 1,300 
} 10.5 7,300 
GENERAL 
SUNNYVALE 10.5 MGD 
REGIONAL AWPF 
PORTFOLIO 4B 
PROCESS FLOW DIAGRAM 
CRATING TONEE 
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EQUALIZATION BASIN R PUMPS 
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WATER STORAGE 
CLEARWELL 
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ELECTRICAL CONTROL ROOM 
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~ STORAGE 
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DECAREONATORSIAIN 
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4MG PURIFIED. 
WATER STORAGE 
CLEARWELL 
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REUSE MASTER PLAN 
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= 


DIUM HYPOCHLORITE 


fap rT 


im .. 4 
» AQUEOUS Ammon, 


en) 
DIUM HYDROXIDE 
ae 


Lee oN 
CARTRIDGE - 4 DIU 
FILTERS Pe M BISULF ITE 
mE = -< — 
RO TRANSFER 
PUMPS 


WESTSIDE TWA SCENARIO 
WITH AWPF IN PALO ALTO 


oxibarion CHLORINE SANTA CLARA VALLEY | | 
PROCESS DISINFECTION WATER DISTRICT 
PROCESS. _ DEFECTION 
a HERE | |i sagge | [mou amet | | | soe |: woe |] ete | Ree| | 
Pan had tectecominyan mrerr 4 ' 
cs ae le oe nine 
I __OZONE=BAC __ 1} ULTRAFILTRATION —__ iia: i | ~~ REVERSE OSMOSIS____ ! | @ ae COUNTYWIDE WATER 
| SYSTEM if [ SISTEM, S) ‘| booed | | 7 eres | | 1&) REUSE MASTER PLAN 
@i ae “ae | a t@ | ence ‘© ' gear || 
[=e fou oh « Loli fo-ah eat wi besos 
otion ceres | SE huge : zt ‘amore |_| te | ec 
nde rs “OHS mre “Tres | jennie ad aon 
mae —— ear | rae 
oO > bial | | Mi No oT] 
ae -- er ues | [i] ow meres 
cate ee ® swe Valley Water 
a BAP Ben 
wa" RO CONCENTRATE ‘NOTES: 
MON SBE eR ue 1, GACKMSH SYSTEMS FOR UF AND CIP SYSTEMS FOR UF AND RO ARE NOT SHOWN FoR CLARITY 


2. FLONS FOR UF SYSTEMS ARE SHOWN AS NSTANTANEOUS FLONS DURING FLTRATION MODES 
(OPERATION (Gew) OR AVERAGE DALY FLOW AATE (Ucd). FLOWS ARE INTERRUPTED FOR SACKWASH, 
HEMCAT CLEANING, AND MEMORANE WTEDRITY TESTING 
oF 


4p Ortsire For 
IREATMENT AND 


PROCESS FLOW DIAGRAM 


PROCESS DESIGN FLOWS 
STREAM ID [DESIGN FLOW (MGD)|DESIGN FLOW (GPM) 


2 H3 21,700 
® 28.8 20,00 
& 2.5 1,700 
© 24.5 17,000 
© 4.3 3,000 
} 24.5 17,000 


GENERAL 


WESTSIDE TWA 
SCENARIO 


PROCESS FLOW 
DIAGRAM 
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RO CONCENTRATE 
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MEMBRANE 
AREA 


0 nterprocess 


TANK 


MEMBRANE 
PUMPS 


CHEMICAL AREA 


EQUALIZATION 


HEADWORKS 


INFLUENT 
PUMP STATION 


SAV YNOWASS 


Brownaw & 
Caldwell ; 
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GENERAL 
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Brown aw ° 
Caldwell 5 
ADVANCED SANTA CLARA VALLEY 
OXIDATION WATER DISTRICT 
om tevorocen | 1 me son. soni 
sume | | | Pexoape || wore | farPocHLonre 
‘sions | faeoctionne] | Age foro eee | + + 
(ea saa? 2 L 
i H L q | ' i i i COUNTYWIDE WATER 
my PSE ; H a REUSE MASTER PLAN 
_MEMBRANE_ REACTOR I — --— REVERSE OSM = I {1 @ | | 
‘SYSTEM © | SYSTEM lit @® 4 
' lots) 7 | 
a) | ' 1 sue : © 
\ ' ' 1 | 4, a} nett t He KH 
QUALIATION @ SHEA orcscron | ae vexz t ® TH! a | S ne fae | swan > 
ae Coy men ao on i mw 1 Mee ' ine Fue PERCOLATION 
WASTEWATER INFLUENT 1 7 Hl | DecaRaONATOR UNO L =| RANGE PONDS OR 
fe GCLLecTON —FEAGWORKS es RO TRANSFER patssuee | Sinse 2 j — TRANSCER MS TM ANDERSON 
HLL goLLEcTION Pous carmoce “Spee | [eM starion FEERON 
version PUMP ' ' fies “Ques | Lame A | Tv, 
STATION es & 
as sce ar 
ee 5 
i San ' H Valley Water 
+ 38 3 i so cr 
er 
kevs _| STREAM 1D 
as ° ‘pickiest ® 
Oem ikasemen TO BE ‘aie 
DETERUINED NomES 
1. BACKWASH SYSTEMS FOR UF AND CIP SYSTEMS FOR UF AND RO ARE NOT SHOWN FOR CLARITY 
2. FLOWS FOR UF SYSTEMS ARE SHOWN AS INSTANTANEGUS FLOWS DURNG FILTRATION NODES 
OPERATION (GPM) OR, AVERAGE DALY FLOW RATE (MCD). FLOWS ARE WWTERRUPTED FOR BACKWASH, 
CHEMICAL CLEANING, AND MEMERANE. NIEGRIV TESTING 
3. FLOW CONFIGURED FOR U/-PERONDE AS AOP, FOR UV-CL2, DECARBONATOR TOWERS WOULD 8E 
REDScATED BOWNSTREAW OF UV REACTIONS 
PROC! FLOW DIAGRAM 
NOT To SCALE 
PROCESS DESIGN FLOWS 
STREAM ID|DESIGN FLOW (MGD)|DESIGN FLOW (GPM) 
os 2.5 1,700 
® 2.5 1,700 
} 24 1,500 
} 0.38 300 
© 24 1,500 
GENERAL 
MORGAN HILL 2.5 MGD 
AWPF 
PROCESS FLOW DIAGRAM 
DRAWING NOWBER 
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Bea 
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PROCESS DESIGN FLOWS 
‘urntwum FLOW (1) | MAXINUW SCENARIO #1 (2) | MAXIMUM SCENARIO 42 (3) 
STREAN WANE Neo Pu neo Pu neo Pu 
ME FEED WATER (4) 9.50 2,491 10.60 | 7,292 11.50 | 7,986 aes 
z Z 
UE EXCESS FEED RECIRCULATION (7) | 0.95 249 1.05 729 1.18 799 
4 | we Fiuraare (5) 9.22 2,296 9.66 6,708 10.88 | 7,947 
ME_AIR 
ME BACKWASH 0.28 194 0.84 599 0.92 629 RECEIVER 
TOD 
AO BYPASS 1.08 1,942 5.00 4,025 
TECOPTIOD) 
AO FEED 1.29 094 9.86 2,608 10.58 | 7,367 ME EXCESS FEED RECIRCULATION =| ‘je COMPRESSORS 
AO PERNEATE (6) 1.09 760 9.28 2,261 | 9.00 (8) | 6,250 =] os 
——_—_| 
RO CONCENTRATE 0.20 199 0.58 403 1.58 1,097 qT 
WY FEED (#0 PERMEATE) 7.09 760 3.20 | 2,287 | 9.00(8) | 6,260 it 
——] wv reco (Ro eyeass) 1.98 1,042 5.80 4,025 zi : |______—___»| 
FINAL TREATED EFFLUENT 3.09 2, 102 9.08 6,306 9.00 6,250 > 
sooruw +~———_ | 
HYPOCHLORITE jet | 
NOTES ry 
1, THE MINIMUM FLOW IS BASED ON A 3.0 NGO ARITE CAPACITY, 
WITH A PRODUCT WATER TDS OF 500 MG/L. 1 t (T3=BLO- 7902) 
2. THE MAXIMUM FLOM, SCENARIO #1 IS BASED ON A 9.0 HD AQUA a el rel ME BLOWERS 
ARTE CAPACITY, WITH A PRODUCT WATER TDS OF 500 MG/L. AWONTA 4 
3. THE MAXIMUM FLOM, SCENARIO #2 IS BASED ON A 9.0 GD py 
ARTF CAPACITY, WITH A PRODUCT WATER TOS OF 50 MG/L. 1 — 
3 THIS SCENARIO ASSUMES BLENDING WITH TERTIARY rp OY 
we | EFFLUENT ROU THE WPCP TO ACHIEVE BLENDED TDS —— 
Bd eee TEMET TOD) 
ze : sora crrare imi 
S51 4. assues No EXCESS FEED RECIRCULATION, ALTHOUGH 
ae] PROVISIONS WILL BE PROVIDED fronOKIog ACID 
B| IW THE event THIS 1S NEEDED BY THE UF SYSTEN SUISC WPCP yr FEED -————_+} a 
sopra oe Le Se 
5. ASSUMES MF RECOVERY OF 92 PERCENT. BISULFITE ‘EFFLUENT 
6. ASSUMES RO RECOVERY OF 85 PERCENT. fog! it 
7. APPROXIMATELY 10 PERCENT OF THE UF FEED [ Wecnarer) 
WATER WILL 8 RECIRCULATED 10. THE BETO 
SUCTION OF THE INFLUENT FEED PUUPS. | ——) 3 Lt 
8. THE INITIAL AO SYSTEM DESIGN IS BASE ON 
A PRODUCTION OF 8.0 GD, THE RO SYSTEW ESTES) + i— a. = =" 
18 EXPANDABLE TO. 9.0 MGD bee ES AO FLUSH 
WASTE 
ME CIP TEHETOD) w 7 +—— 
NEUTRALIZATION 3 PT ry fc a 
TANK MF CIP = ad al TV cwe=005) 
NEUTRALIZATION g i nee 
crrare acto MIXING PUMPS 8 ted i 
0 PERMEATE z -| 
3 os | 
{ = PTD x be — 
Fe INFLUENT =o = 7 i “ ME FILTRATE TO RO 
8 FEED PUMPS <t-—_| = rransren 
— g 3 peels 
2 z s3) qm 
eae a ii 
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ETE) STRUCTURE (EB0S) | AUTOSTRAINERS 
em AT ssisc wece 23 | -—— 3 TIT 
Wie GIP _AcrD te 1 Le csi 3 
TANK lage TO STORMWATER a ce | —— § “STORAGE TANK 
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soorut a ; 5 
HYDROXIDE ME CIP DRAIN LF REVERSE FILTRATION WASTE FEMFU=T007) = 
soorus PUMP er a 
fo penweare | nvPOcHLOATTE PRODUCT WATER STORAGE TANK DRAIN 
\ { SANITARY SENER icmaca STORWMATER SEVER 
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Al — —— 
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WETWELL_AND [ ecco) ana 
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Section 1: Introduction 


This Basis of Cost summary documents the approach and factors used to develop the estimated capital and 
operations and maintenance (O&M) costs for the Santa Clara Valley Water District's (Valley Water) 
Countywide Water Reuse Master Plan (CoRe Plan). The basis of cost documents the capital, O&M, 
replacement and renewal (R&R), and life-cycle costs to evaluate and compare project elements and 
portfolios. It does not attribute costs or benefits to payers and beneficiaries. 


1.1 Previous Work 


Valley Water and the Partner Agencies have developed many relevant studies and plans that are now serving 
as a foundation for the CoRe Plan. While the past studies are invaluable in many respects, the basis of costs 
often varies between projects as a function of scope, cost estimating approach, level of detail, and available 
cost data. Cost estimates should provide a common basis to enable meaningful comparisons among 
alternatives or portfolios. 


In 2018, Valley Water completed the Expedited Purified Water Program Plan (Program Plan), which 
developed and evaluated a range of potable reuse options. The Program Plan involved developing 
preliminary designs and cost estimates of potential advanced water purification facilities (AWPF) and 
conveyance facilities, including some that are still being explored under the CoRe Plan, such as a 24 million 
gallons per day (mgd) AWPF at San José-Santa Clara Regional Wastewater Facility (SJ/SC RWF), 
infrastructure improvements at Los Gatos Recharge Ponds (LGRP) for groundwater recharge (GWR), and a 
connection to Penitencia Water Treatment Plant (WTP) for raw water augmentation (RWA). To support 
comparison of costs and an economic assessment, the CoRe Plan uses an approach consistent with the 
2017 Program Plan Basis of Cost Estimating memorandum for estimating costs of potable reuse elements. 


For non-potable reuse (NPR), the approach for cost estimating relies on the Partner Agencies’ recycled water 
master plans, which describe plans for NPR distribution system expansions and provide associated cost 
estimates. Costs from existing plans were escalated to current value based on Engineering News-Record 
(ENR) Construction Cost Index (CCl). 


1.2 Class of Estimate 


The cost estimates align with the Association for the Advancement of Cost Engineering (AACE) International's 
criteria for Class 5 estimates, except for cost estimates for AWPFs, which align with Class 4. Expected 
accuracy for Class 5 estimates typically ranges from -50 percent to +100 percent, while expected accuracy 
for Class 4 estimates typically ranges from -30 to +50 percent. 


1.3 Cost Development 


BC prepared the cost estimates using a Windows-based commercial estimating software engine, BC's 
material and labor database, historical project data, current vendor and material cost information, and other 
cost benchmarks specific to the project locale. The estimates reflect capital costs (i.e., construction, 
equipment, contractor, and relevant markups), as well as O&M and R&R costs. Labor rates reflect burdens 
such as salary and benefits. Trade discounts were not considered. 


As is customary practice in a planning-level design, reference documents and available information lacked 
some details, resulting in the estimator’s use of the following assumptions: 


1. Equipment rental rates are based on verifiable pricing from the local project area rental yards, Blue 
Book rates, and/or rates contained in BC’s estimating database. 


| Brown Caldwell : 


ntents on this sI 


inning of Appendix A, 


Appendix A-5 Basis of Cost 


2. Contractor markup is based on conventionally accepted values and adjusted for project-area economic 
factors. 

3. Major equipment costs are based on Silicon Valley Advanced Water Purification Center (SVAWPC) facility 
costs and vendor-supplied price quotes obtained by BC engineers. 

4. Bulk material quantities are based on manual quantity take-offs. 

5. Sufficient electrical power is available to feed equipment specified in the preliminary designs. The local 
power company will supply power and transformers suitable for the potential facilities. (Note: If eligible 
for Power and Water Resources Pooling Authority [PWRPA] rates, there is potential for lower power costs. 
The use of PWRPA should be considered during the design phase when location and size of the 
improvements are further defined.) 


6. Soils are of adequate nature to support the structures. 


1.4 Construction Cost Divisions 


The Construction Specifications Institute's MasterFormat provides construction divisions, the most widely 
used standard for organizing written information for commercial and institutional building projects in the U.S. 
and Canada. The original format is based on 16 divisions. In 2004, MasterFormat was updated and 
expanded to 50 divisions. 


The CoRe Plan's detailed cost estimates are presented in the current 50-division system and in the original 
16-division system (when adopting the structure of cost estimates from the 2017 Program Plan). Each asset 
was assigned a specification division (e.g., general, sitework, concrete) and quantity that were used to 
structure estimated costs obtained from manufacturers, past projects, and/or industry resources. Table 1. 
presents a list of general assumptions by division. 


Table 1. Construction Cost Di s and Assumptions 
Division 
Division (2017 Program Plan) Assumptions 
01- General requirements 01 - General + General requirements of 10% design account for mobilization/ demobilization, 
pabregulteme’ Requirements supervision, temporary utilities and facilities. 
+ All concrete is included as 5,000 pounds per square inch (psi) and 4,000 psi for 
equipment pad. 
- 7 + Concrete slab on grade, walls, and suspended slab reinforcing steel is included at 200 
(03- Concrete (03 ~ Concrete pounds per cubic yard (Ib/yd?) for all structures, Equipment pads reinforcing steel is 
included at 150 Ib/yd for all structures. 
+ Epoxy-coated rebar is not included for any structures. 
05 - Metals 05 - Metals + Alump-sum allowance for metals is included. 
09 - Finishes 09 - Finishes + Alump-sum allowance for painting and coatings is included. 
17- Instrumentation 17- Instrumentation + An allowance of 25% of electrical costs is included. 
+ Electrical distribution costs are based on the pumps and motors listed in flow diagrams 
. and piping and instrumentation diagrams. 
26 = Electrical 16-Electrical + Anallowance for new electrical service is included. 
+ An allowance of 30% of equipment costs is included. 
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Table 1. Construction Cost Di s and Assumptions 


Division 
Division (2017 Program Plan) Assumptions 
+ Structural excavation and backfill costs are based on professional judgment regarding 
structure depths. The excavation cost reflects soil excavation. 
+ Includes pipelines, casing, sheeti id shoring, and potholing. 
31 - Earthwork 02- Sitework SERENE CNN CREME ARE CNOA DOUG ; 
+ An allowance is included for landscaping, lighting and security, and site dewatering. 
+ Subgrade structural piles are included for AWPF facilities at Palo Alto, Sunnyvale, and 
San José sites. 
32 - Exterior improvements 05 - Metals * Chain link fence around the facility is included. 
+ Anallowat if 30% of equi it costs is included. 
40 - Process integration 15 - Mechanical ee Ree re ate eee de 
+ Anallowance of 5% of piping costs is included for valves, fitting, and supports. 
Pea tes a + Process building based on per-square-foot unit cost is included. 
ae 10 - Speclatties + Chemical storage and tank costs are included. 
ge 
46 - Water and wastewater 14 - Equipment + Equipment costs include ultraviolet (UV) treatment, reverse osmosis (RO), decarbonator, 
equipment quip! UV system, pumps, and tanks. 


Section 2: Project Elements 

This section introduces the costing methods and assumptions for the CoRe Plan’s project elements and 
principal cost components: 

« AWPFs 

+ Pump stations 

+ Conveyance pipelines 

« NPR distribution system expansion 

+ — Delivery point improvements (i.e., Los Gatos Recharge Ponds and Penitencia WTP improvements) 


2.1 Advanced Water Purification Facilities 


AWPFs represent a substantial portion of purified water program costs. The cost of the facilities depends on 
the quality of source water, type and quantity of purified water, regulatory requirements, process design, site 
characteristics, and facility characteristics. Facilities planning included development of preliminary process 
design, design criteria, and site layouts that form the basis for estimating quantities and cost. The proposed 
AWPFs follow a similar approach used for the existing SVAWPC with modifications based on needs identified 
by Valley Water. 

The following are major assumptions for AWPF estimates: 


+  AWPFs are considered non-essential facilities and not equipped with standby power or process 
equipment redundancy for ultrafiltration (UF), RO, or decarbonation processes 


+ Full advanced treatment required 

« Membrane and UV equipment located indoors 

+  Decarbonator towers, chemical facilities, and pump stations located outdoors 
+ Certified laboratory facilities excluded but includes a sample preparation area 
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« Where foundation piles were used for the existing SVAWPC facilities, adjacent proposed AWPF assumed 
a similar approach for pile supports. 

+ — Facilities sited at “Recycle Hill” in Sunnyvale would require site preparation to remove landfill materials. 
Costs for excavation, trucking, disposal, and fill were estimated by the City of Sunnyvale in 2016 at 
between $30 million and $38 million. For this estimate, these costs were rounded to $40 million and 
escalated to $43.5 million in 2019 dollars based on ENR CCl. 


2.1.1 Equipment 


Process and ancillary equipment and installation represent a substantial portion of the raw construction cost 
for AWPFs. Costs for equipment are based on two sources: scaled SVAWPC costs; and equipment vendor 
budget proposals customized to influent water quality, desired effluent water quality, and facility plans. 
Equipment installation costs are estimated as a percentage of equipment costs from vendor proposals and 
were estimated at 50 percent for process equipment, such as microfiltration, RO, and UV. 


2.1.2 Mobilization/Demobilization 


Mobilization involves the process of establishing resources at a project site that are to be used over the 
course of the project, such as temporary office trailers, temporary utilities, and other equipment rental. 
Mobilization also includes insurance, bonding, administrative submittals, and regulatory permitting like 
stormwater pollution prevention plans. Demobilization involves removing temporary facilities, trailer(s), and 
the final move off the construction site. For this project, mobilization/demobilization is estimated as 

10 percent of the sum of raw construction cost and categorized under Division 1 - General. 


2.1.3 Site Work 


Site work includes work related to the civil construction of facilities. The associated costs for the major 
elements are based on unit costs from RSMeans and quantity estimates based on facility drawings and 
construction assumptions. 


Table 2 presents assumptions for site work used to determine AWPF cost estimates. 


Table 2. Site Work Assumptions for AWPF: 


Item Value Measurement Unit 
Slab 2 Depth ft 
Wall 15 Width ft 
Chemical Wall 8 Width in, 
Chemical Wall 56 Depth in, 
Paved - Asphalt 4 Depth in. 
Paved - Ag Base 12 Depth in. 
Paved = Back 7 Depth (already 3 ftot eee to raise site) 
Unpaved - Gravel 4 Depth in, 
Unpaved - Ag Base 12 Depth in. 
Unpaved:= Backfill u Depth (already 3 ftot rt to raise site) 
Slab on Grade - Ag Base 12 Depth in. 
Depth of Compaction 15 Depth ft 
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2.1.4 Property and Easements 
The AWPF cost estimations do not assume the purchase of private property. 


2.1.5 Concrete 
Table 3 presents assumptions for concrete unit costs used to determine AWPF cost estimates. 


Table 3. Concrete Unit Costs 


Concrete Setting Installed Unit Cost ($/CY) Source 
Slab on grade $800 Sage Accounting, 2019 
Suspended slab $1,500 Sage Accounting, 2019 
Wall (cast in place) $1,000 Sage Accounting, 2019 
2.1.6 Buildings 


Membrane and UV process equipment for the AWPFs are assumed to be enclosed in pre-engineered 
buildings similar to the SVAWPC. Building costs include HVAC and fire suppression for structures. Additional 
building space is necessary for O&M staff, storage, sample preparation, and other support functions. 
Process building costs are based on SVAWPC costs. 


2.1.7 Chemical Facilities 


Chemical facilities include storage tanks and totes, chemical metering pumps, canopies, and spill 
containment. Chemical storage quantities are determined as described in the specific facilities plans, then 
the appropriate storage container and number of metering pumps are selected based on the quantity and 
specific chemical properties. Costs for storage tanks and totes and metering pumps were obtained from 
vendor quotes and RSMeans estimates. 


2.1.8 Piping, Fitting, and Valves 


The AWPF includes both yard and mechanical process piping. All facility piping was estimated based on 
engineering judgment. Allowance for piping is 30 percent of equipment costs. Allowance for fittings and 
valves were each estimated as 5 percent of the piping allowance. Estimated costs for conveyance pipelines 
are presented separately from the AWPF costs. 


2.1.9 Electrical and Instrumentation 


Space allocations were incorporated into the AWPF building for an electrical room and operations room; 
however, electrical and instrumentation-specific details (i.e., electrical service, duct banks, motor control 
center, instrument monitoring, SCADA, etc.) have not been defined at this facility-planning level. Therefore, 
allowances are used as a basis for electrical and instrumentation cost estimates. Electrical cost allowance 
was estimated as 30 percent of the total Division 46 - Water and Wastewater Equipment cost. 
Instrumentation cost was estimated as 25 percent of the total Division 26 - Electrical cost. Full electrical 
redundancy for the treatment facilities is not required as the facility is considered non-essential. 
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2.2 Pump Stations 


Pump station costs vary depending on hydraulic requirements, type of pumps, pump station arrangement, 
surge control systems, and other project characteristics. Pump power assumes 65 percent efficiency and a 
10 percent safety factor. Cost estimates are based on the Expedited Purified Water Program. 


Table 4 presents attributes and estimated capital costs of pump stations considered in the plan. 


Table 4. Attributes of Pump Stations for Potable Reuse 


Pump Treatment 
Portfolio/ Station | Level of Water Flow _ Total Dynamic | Pump Power 
Option Number | to be Pumped Start Point End Point (gpm) Head (ft) (hp) 
ta PS-1—_—_Purifiedwater_ San José AWPF_—_-LGRP 16,667 400 2,877 
tb PS-2 —-Purifiedwater_ San José AWPF ~—_Penitencia WIP 16,667 550 3,977 
te PS-14 Purified water San José AWPF Meare 16,667 350 2,500 
1c PS-15 Purified water = San José AWPF Northside Santa Clara 8,333 250 890 
1d PS-16 Purified water. San José AWPF bar ee aes 16,667 350 2,500 
id PS-17 Purified water = San José AWPF Northside Santa Clara 8,333 250 890 
2a Ps-3 Effluent Palo Alto RWQCP Palo Alto AWPF 12,000 100 508 
2a Ps-4 Effluent Sunnyvale WPCP Palo Alto AWPF 8,000 100 400 
2a PS-5 —Purifiedwater__- Palo AltoAWPF ——-LGRP 16,667 400 2,877 
2b PS-6 Effluent Palo Alto RWQCP Sunnyvale AWPF 12,000 100 508 
2b PS-7 —_—Purifiedwater._- Sunnyale AWPF_—LGRP 16,667 400 2,877 
4 Ps-3 Effluent Palo Alto RWQCP Palo Alto AWPF 12,000 100 508 
4 PS-9 —_Purifiedwater_ Palo AltoAWPF = LGRP 9,722 400 1,650 
4 PS-10 Purifiedwater_  Sunnyale AWPF_—LGRP 6,945 400 1,400 
WestCountyTWA PS-3 Effluent Palo Alto RWQCP Palo Alto AWPF 12,000 100 508 
WestCountyTWA PS-4 Effluent Sunnyvale WPCP Palo Alto AWPF 8,000 100 400 
West CountyTWA |PS-18 Purified water Palo Alto AWPF bine é ut 16,667 500 3,570 
Morgan Hill? 
Option2 —PS-13 —Purifedwater Morgan it San pedro Ponds 1,458 125 78 
Option3 | PS-11._—Purified water Lda Booster Pump Station 1,458 500 279 
Option3 | PS-12_Purified water a Pump Anderson Reservoir 1,458 350 218 


a. Portfolios do not include costs for Morgan Hill recycled water alternatives 
hp = horsepower 
TWA = Treated Water Augmentation 
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2.3 Conveyance Pipelines 


Conveyance includes both purified water and effluent pipelines that feed water into the AWPF. Conveyance 
estimates are based on costs from the Expedited Purified Water Program and experience implementing 
projects locally in urban settings with more than 12 feet of cover. The estimate reflects costs for cement- 
lined ductile iron pipe. 


The capital costs for each pipeline include an estimated cost for easements. Easement costs are calculated 
using an extrapolated unit cost of $32 per linear foot, based on the easement cost estimate of $3 million for 
Component 1 in the Expedited Purified Water Program. This cost was applied to all pipelines except those 
included in Portfolio 1b, 1c, and 1d, which used a unit cost of $222 per linear foot based on Component 2 in 
the Expedited Purified Water Program. 


Table 5 presents conveyance unit cost estimates. 


Table 5. Conveyance Unit Cost Estimates 


Open cut 

Raw installed cost $20/in-ft 

Traffic control 7% 

Sheeting and Shoring 7% 

Potholing 2% 

Total unit cost, open cut $23.20/in-ft 
Bore and jack 

Casing (including launching and receiving pits) $32/in-ft 

Cartier Pipe $20/in-ft 

Total unit cost, bore and jack $52/in-ft 
Microtunneling 

Casing (including launching and receiving pits) $50/in-ft 

Cartier Pipe $20/in-ft 

Total unit cost, microtunneling $70/in-ft 
Horizontal directional drilling 

Total unit cost, horizontal directional drilling (no casing) $28/in-ft 
Pumping 

Horsepower efficiency 65% 

Safety Factor 10% 

Total unit cost, pumping $4,000/hp 
Easements 

Pipelines except Portfolios 1b, 1c, and 1d $32/ft 

Pipelines in Portfolio 1b, 1c, and 1d $222/ft 


in-ft = inch diameter, feet of pipe 
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Section 3: Capital Costs 


Capital costs consist of: 

+ Raw construction costs for new treatment and conveyance facilities and expansion of existing NPR 
distribution systems. 

+ Markups, including contractor overhead and profit, sales tax, equipment installation cost, and 
contingency. 

+ Implementation costs, including change orders, engineering services for design and construction, and 
construction management (CM). Legal and administrative costs associated with implementation also are 
incorporated. 

The capital cost estimate assumes a design-bid-build implementation approach. Appendix A-6 presents 

detailed cost estimates, including capital costs for each portfolio. 


3.1 Raw Construction Costs 


Capital cost estimates rely on estimated construction costs and unit costs developed using RSMeans, 
vendor quotes, and equipment pricing furnished by either an engineering team or an estimator. The estimate 
includes equipment and construction-related labor costs and anticipated productivity adjustments to labor. 
Based on the level of detail available, percentage-based allowances are used for some elements, such as 
electrical and instrumentation. See Exhibit 1 for a list of unit costs for construction and O&M. 


Construction cost factors were used to develop and escalate unit costs when required to reflect the current 
bid environment, industry trends, and project location. Two factors are incorporated into some of the unit 
costs, including the following. 


« _ENRCCI - Since the rate of construction cost inflation varies by geographic region, the ENR CCI converts 
historic cost information to current dollar values. The ENR CCI for San Francisco (SF) is applied to adjust 
unit cost and other cost estimates established at a different point in time to a common cost basis. All 
CoRe Plan estimated construction costs are indexed to an August 2019 ENR CCI SF of 12,368.21. 

« RSMeans Location Factor - The unit costs presented in RSMeans represent the national average across 
the United States and Canada. A location factor, also referred to as a city cost index, is applied to 
account for variations in regional costs such as labor, equipment rental, raw materials, and freight. It 
represents a weighted average of both materials and labor costs across all divisions of construction. 
Where national average costs are used from resources such as RSMeans, a location factor of 
123.5 percent was applied for the City of San José to account for local cost conditions. 


Preliminary design criteria and facility layouts provided the basis for estimating AWPF construction costs. BC 
collected proposals from equipment manufacturers for treatment process systems such as UF, RO, 
membrane bioreactor (MBR), and UV. Other resources tapped for AWPF estimates included unit costs from 
past construction projects and industry estimating resources, such as RSMeans 2019. If cost data were not 
available, an estimate was made based on engineering judgment and best information available. 


3.2 Contractor and Other Markups 


Markups are conventionally accepted values and adjusted for the local economy. The following factors apply 

to facilities estimates: 

+ Contingency - Contingency is incorporated to provide flexibility to address costs related to unforeseen 
future and circumstances that are possible but cannot be predicted with certainty, such as fluctuations 
in the economy. Based on industry standard, the level of project definition and complexity, and local 
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factors, construction contingency can range from 10 to 50 percent. This estimate incorporates a 25 


percent contingency, selected using engineering judgment. 


+ Contractor Overhead and Profit - Contractor overhead and profit costs consist of standard expenses for 
a business to remain operational, including staff resources (e.g., salaries, fringe time, benefits), 
outsourced labor (e.g., accountant, legal, information technology), office costs, tools, 
equipment/vehicles, training, and insurance. A factor of 15 percent is used based on engineering 
judgment and past experiences. Overhead and profit is not applied to consumable (e.g., UF/RO 


replacement membranes or chemicals). 


+ Sales Tax - Sales tax applies to half the subtotal of construction costs and contingency and reflects 


current local sales rates (as of October 2019). 


« Equipment Installation - Equipment installation costs consist of relevant labor, equipment delivery, 
sizing, foundation, and material costs associated with making equipment fully functional. Based on 
engineering judgment and past experiences, a 50 percent markup on total equipment cost is used as an 


estimate. 


Table 6 presents percentage factors based on raw construction costs and contingency. 


Table 6. Contractor and Other Markups 


Marku, 
Item ) i 

Contingency 25% | 
Contractor's markups 

Contractor overhead and profit 15% 

Contractor overhead and Profit - UF/RO/Chemicals Only 0% 
Other markups 

Sales tax on materials (applied to half the construction cost subtotal) 9% 

Equipment installation cost (for AWPFs only) 50% 


3.3 Implementation Costs 


Applied to 


Raw construction costs 


‘Sum of raw construction 
costs and contingency 


Implementation costs are estimated as a percentage of the total construction cost (including contingency, 
tax, and general contractor overhead and profit). Implementation costs support change orders, engineering 
design, construction services, and CM. The following factors apply to facilities estimates: 


« Owner's Reserve for Change Orders - Change orders may be a result of the Owner's direction to 
implement additional work, differing field conditions that require additional work, or an error in the 


project contract documents. 


+ Engineering Services - Engineering services include field investigations, such as surveys, geotechnical 
reports, and hazard materials investigations, preliminary and final design, contract document 
development, preparation of detailed cost estimations, and project scheduling. 


« Construction Management - CM includes planning, coordinating, and providing monitoring and 


controlling of a construction project. 


+ Engineering Services During Construction - Engineering services during construction typically include 
submittal and request for information reviews, design clarifications, and startup support services. 
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Table 7 summarizes the implementation cost factors from the Expedited Purified Water Program Plan that 
have been adopted for this estimate. Legal and administration costs are not included as a separate 
percentage but are accounted for in each of the percentages. Since Valley Water has already retained a 
consultant for environmental review services, the related cost will not apply to individual project elements. 
Rather, the cost for environmental review is applied to the overall program cost. 


Table 7. Implementation Cost Factors 


Element | Percentage @ 
Owner's reserve for change orders | 15% 
Engineering services (design) 15% 
Construction management 13% 
Engineering services (construction) 12% 


a, Legal and administrative costs for the project are incorporated into the percentage for each 
element. Environmental review services are not included in the estimate. 


Section 4: Operations and Maintenance Costs 


Appendix A-6 presents detailed cost estimates, including O&M costs for each portfolio. 


4.1 O&M Cost Components 


O&M costs are based on estimated labor hours, equipment power and energy needs, chemicals, and other 
consumable demands. Specific information on unit costs and sources for each element is contained in the 
unit cost spreadsheet in Exhibit 1 of this document. 


4.1.1 Labor 


Table 8 summarizes labor unit cost factors based on data received from Valley Water Operations Unit in July 
2019. The labor rates are fully loaded and cover base salary, benefits, and employer-paid taxes. Each AWPF 
facility uses a customized labor estimate based on engineering judgment and individual facility needs. 


Table 8. Labor Costs 


Plant | Cost SVAPWC Assumptions 
Water plant operator $163.20/hour 3 operators at the plant; by average each has 1,654 hours/year 
Senior mechanics $172.27/hour 1,460 hours/year 
Control tech II $172.27/hour 1,818 hours/year 
Supervisor $166.58/hour 1,759 hours/year 


4.1.2 Electricity 


Table 9 summarizes assumptions used for electricity rates at potential facilities. 
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Table 9. Electric Rates at Potential Fac’ 


City Energy Utility | Unit Cost Basis/Assumptions 
Sunnyvale and PG&E $0.16 per 5 soline industrial “average” cost, as of July 1, 2019. Rate schedule: E20 Primary Firm 
San José kilowatt hour 
Palo Alto Palo Alto $0.19 per Average of energy charge for large non-residential electric service summer and winter period 


kilowatt hour effective July 1, 2019. Rate schedule: Utility Rate Schedule E-7 


a. If eligible for PWRPA rates, potential cost savings should be considered in design phase when location and size of improvements are defined. 


4.1.2.1 Chemicals 
Table 10 summarizes chemical unit cost estimates. 


Unit Cost Value Unit Source 
Liquid oxygen $0.04 $/\b | Donald C. Tillman Water Reclamation Plant Estimate 
Lime $0.15 $/lb | Donald C. Tillman Water Reclamation Plant Estimate 
Sodium hypochlorite $0.61| — $/gal | Valley Water Operations Unit/O&M info for Existing SVAWPC (August 2019) 
Oxalic acid $0.71 $/lb | From Yuba City, Alameda County Water District-Union Sanitary District, April 2016 
Citric acid $5.57|  $/gal | Valley Water Operations Unit/O&M info for Existing SVAWPC (August 2019) 
Sodium bisulfite $2.25|  $/gal | Valley Water Operations Unit/O&M info for Existing SVAWPC (August 2019) 
Sulfuric acid (93%) $1.00 — $/gal | Valley Water Operations Unit/O&M info for Existing SVAWPC (August 2019) 
Antiscalant (100%) $20.56)  $/gal| SVAWPC (2011) 
Sodium hydroxide (50%) $2.88| — $/gal | Valley Water Operations Unit/O&M info for Existing SVAWPC (August 2019) 
Hydrogen peroxide (H202) $5.14 $/gal | Per Trojan O&M analysis, assumes NSF drinking water grade, 50% weight by weight 
Aqua ammonium $0.10 $/gal | Valley Water Operations Unit/O&M info for Existing SVAWPC (August 2019) 
Threshold inhibitor $19.90 $/gal | Valley Water Operations Unit/O&M info for Existing SVAWPC (August 2019) 


4.1.3 Consumables 


Assumptions and estimated costs (excluding installation costs) for major consumables related to advanced 
treatment are summarized in Table 11. 
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Table 11. Advanced Treatment Major Consumables 


Element Consumable Factor Value Source 
nantoune carbon media | pentace every 2 years $61 per cubic foot Engineering judgement 
UV lamp replacement | Replace every 12,000 hours of usage | $195.97 per unit Valley Water Operations Unit 
UV ballast replacement. Replace every 5 years $794.03 per unit Valley Water Operations Unit 
Membrane replacement - UF Replace every 3 years $1,980.26 per unit Vendor quote 
Membrane replacement - MBR Replace every 3 years $1,980.26 per unit Engineering judgment 
Membrane replacement - RO | Replace every 5 years $347.13 per unit Valley Water Operations Unit 
Pumping equipment consumables [i 2% of pumping equipment Engineering judgment 
Electrical consumables - 2% of electrical costs Engineering judgment 
Instrumentation consumables - 2% of instrumentation and controls | Engineering judgment 
4.2 AWPF 


AWPF O&M consists of labor, electricity, chemicals, and consumables. 


+ Labor - The annual labor requirements for the AWPF depend on the capacity of the facility, the 
equipment, and the hours of operation. Each AWPF has a separate staffing plan. AWPF cost estimates 
include labor required for pump station O&M, such as exercising valves, managing run times for pumps, 
and examining performance (flow and pressure) data. Routine maintenance may include inspecting 
equipment, exercising valves, and servicing instrumentation. Labor cost estimates are based on 
SVAWPC costs and engineering judgment. 

« Energy - Horsepower sizing for motorized equipment was either provided by vendors or estimated 
based on facility hydraulics. Electricity estimates for equipment, such as pumps and blowers, are based 
on equipment horsepower and run times. Electricity rates vary depending on facility location. See 
Table 9 for electricity rates for each site. 

« Chemicals - Chemical costs for each AWPF are estimated based on dosing amounts provided in the 
design criteria. Chemical concentration was initially established for 24-mgd facilities and then scaled 
based on flow. 

» Consumables - Consumables are estimated based on design criteria and equipment proposals for each 
AWPF. Costs are project- and site-specific and depend on equipment and electricity rates. 


4.3 Pipeline 


Pipeline O&M consists of labor. 

» Labor - Pipelines require regularly scheduled maintenance that may include the exercising valves, 
inspecting appurtenances, and flushing procedures at dead ends. Cost estimates reflect assumed 
requirement of 1.0 operator hour per year to maintain 100 feet of pipe. 


Pipelines require a minimal amount of operational labor resources, as most of the operations occur at the 
pump station or at the discharge point (i.e., injection well or recharge pond). Therefore, it is assumed that 
there are no operational labor requirements for pipelines. 
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4.4 Pump Station 


Pump station O&M consists of labor, power, and consumables. 

« Labor - Pump station O&M labor costs are reflected in the estimates for AWPF labor. 

« Energy - Pump station electricity consumption is estimated by evaluating the total flow, total dynamic 
head, and an assumed 80 percent pump efficiency. 

« Consumables - Pump station consumables are valued at 2 percent each of the total equipment, 
mechanical, electrical, and instrumentation costs associated with the pump station. 


4.5 Recharge Ponds 


Los Gatos Recharge Ponds O&M consists of labor. 


« Labor - Routine maintenance and cleaning of the percolation ponds is essential to maintaining the 
ponds’ recharge capabilities. Pond maintenance includes the removing sediments, vegetation, and other 
materials that may limit the ponds’ performance, and ripping the soils to improve percolation. Labor 
costs are escalated from the Expedited Purified Water Program Plan using August 2017 values. 


4.6 NPR Distribution System 


NPR distribution systems do not have separately identified O&M costs. For example, it is assumed that 
South Bay Water Recycling’s (SBWR) NPR+ distribution system expansion would be covered by existing 
SBWR staff and funding. 


Section 5: Replacement and Renewal Costs 


Assets must be maintained over their life cycles to continue to operate as intended. Assets will require major 
replacement and renewal over time as elements age beyond their useful lives. The age at which a particular 
element requires major replacement and renewal varies based on a number of factors, including service 
conditions, process duty, environmental conditions, materials and quality of construction, and adherence to 
recommended maintenance procedures. Valley Water has a robust asset management program and 
evaluates R&R costs as part of the life-cycle cost analysis. BC developed the approach for estimated costs to 
align with Valley Water's standards and expectations for useful lives of assets. 


R&R frequency cycles refer to estimates of how many years it will take for an asset to require replacement or 
renewal/refurbishment. Cycles used for the life-cycle cost assessment are from three main sources, 
presented in order of priority reference: 


« Valley Water R&R Frequency Schedule - Values are from Valley Water's Management Strategy.V.65 
worksheet, provided July 2019. The worksheet contains an export of the agency's asset database, 
including replacement and renewal frequencies for existing specific assets. If equipment specified in 
CoRe Plan cost estimates matched assets in the database, these R&R values were used. Exhibit 2 
presents the R&R values from the Valley Water asset database that were used to create the life-cycle 
evaluation. 

+ Expedited Purified Water Program Assumptions - Values are from the Expedited Purified Water 
Program Plan's basis of cost memorandum. If a given asset did not have values in Valley Water's asset 
database, these values were used. 

+ Standard industry sources - Values are from BC's database of standard industry and agency sources. If 
a given asset did not have values in Expedited Purified Water Program Plan's basis of cost 
memorandum, these values were used. 
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Replacement costs are 100 percent of the original capital cost for the asset. In the case of packaged 
estimates, such as for the RO system and all its components, engineers determined the proportion of the 
original cost to apply to replacement cycles. Renewal costs are a percentage of the original capital cost for 
the asset. Where no renewal cycle is shown, only a replacement lifecycle is assumed, in addition to 
annualized operations and maintenance costs. Consumables, such as UV lamp and ballast replacements, 
are not factored into the R&R cycles. 


Table 12 provides the expected duration cycles for R&R by asset class and the percentage of original capital 
cost used to calculate the renewal cost. 
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Table 12. Replacement and Renewal Cycles by Asset Class 


Replacement Renewal 
Cycle Cycle Costs 
Asset Class Basis of Recommendation (years) (years) | (percent) 

Above and below grade concrete (slabs, pads, vaults, Expedited Purified Water Program 100 35 25% 
etc.) 
Biologically activated carbon (BAC) system Engineer's Estimate 50 25 75% 
Canopies, steel Expedited Purified Water Program 75 0 0% 
Concrete water tank DN Tanks vendor proposal 100 20 1% 
Decarbonator system Expedited Purified Water Program 40 20 20% 
Electrical Equipment and Accessories Valley Water asset database 25) 0 0% 
Flow Meters Valley Water asset database 10 0 0% 
Instrumentation (except flow meters) Expedited Purified Water Program 20 0 0% 
Lime System Engineer's Estimate 50 25 75% 
MBR System Engineer's Estimate 50 25 75% 
Metals and Fencing Valley Water asset database 75. 0 0% 
NO CAPITAL/R&R COST 0 0 0% 
Ozone system Engineer's Estimate 50 25 75% 
Piping, Conveyance Expedited Purified Water Program 100 20 4% 
Piping, Process (stainless steel or equivalent) Replacement - Expedited Purified Water Program; 100 0 0% 

Renewal - Standard industry sources 
Process Building (prefabricated steel, single story) Valley Water asset database 75 0 0% 
Pumps, Chemical metering Valley Water asset database 10 0 0% 
Pumps, Process/Product, >200 HP Valley Water asset database 50 25 30% 
Pumps, Process/Product, 100-200 HP Valley Water asset database 30 15 30% 
Pumps, Process/Product, 25-50 HP submersible Valley Water asset database 15 0 0% 
Pumps, Process/Product, 25-75 HP Replacement - Valley Water asset database; 20 10 30% 

Renewal - Expedited Purified Water Program 
RO System Engineer's Estimate 50 25 75% 
Roadways and Walkways Replacement - Valley Water asset database; 75 30 25% 

Renewal - Expedited Purified Water Program 
Static Mixers Valley Water asset database 40 0 0% 
Subgrade Structural Piles Expedited Purified Water Program 70 30 25% 
Tanks, Chemical (carbon steel, vertical) Replacement - Valley Water asset database; 40 8 20% 

Renewal - Expedited Purified Water Program 
Tanks, Chemical (fiberglass reinforced plastic, vertical) | Expedited Purified Water Program 25) 8 20% 
Tanks, Chemical (high-density polyethylene, vertical) Expedited Purified Water Program 25 8 20% 
Tanks, Process (steel) Expedited Purified Water Program 50 20 30% 
UF system Engineer's Estimate 50 25 75% 
UV System Engineer's Estimate 50 25 75% 
Valves Expedited Purified Water Program 30 0 0% 
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Section 6: Water Supply Costs 


Water supply source costs assume excess flow is available throughout the year, though long-term production 
is limited due to hydrologic constraints. Long-term production is modeled at 18,500 AFY,1 except for the 
Morgan Hill facility (which assumes 2.5 mgd is available for satellite treatment, at no cost). The estimate 
assumes a standard water supply purchase cost of $100/AF, based on the in-development agreement 
between Valley Water and Palo Alto ($1 million/year for 9 mgd). Tables 13 and 14 provide source flow 
assumptions and annual flow by portfolio, respectively. In the case of Morgan Hill Option 1, the supply cost 
of $600/AF is assumed based on a rounded “cost recovery rate” provided by city of San Jose staff during a 
meeting on March 20, 2020. 


Table 13. Source Flow Assumptions 


Item Assumed Value 
MF recovery rate 93% 
RO recovery rate 85% 
Purchase cost * $100/AF 


a. Source water costs may be revisited pending agreements with Partner Agencies. 


Table 14. Annual Source Flow by Portfolio 


Long-term Max. Annual 
Production Source Flow 


Portfolio AWPF description Capacity (AFY) (AFY) 
la 24-mgd plant in San José; full advanced treatment (FAT) process 18,500 23,400 
tb Ane plant in San José; FAT process plus ozone-biological activated carbon 18,500 23,400 
1c&1d 24-mgd plant in San José; FAT process plus ozone-BAC and chlorine disinfection 18,500 23,400 
2a 24.5-mgd plant in Palo Alto (0.5 for NPR+); FAT process 18,500 23,400 
2b 24.5-mgd plant in Sunnyvale (0.5 for NPR+); FAT process 18,500 23,400 
a 14-mgd plant in Palo Alto; FAT process 10,800 13,700 
10.5-mgd plant in Sunnyvale (0.5 for NPR+); FAT process 7,700 9,700 
Westside TWA | 24-mgd plant in Palo Alto; FAT process plus ozone-BAC and chlorine disinfection 18,500 23,400 


Appendix A-6 presents detailed cost estimates, including water supply costs for each portfolio. For the life- 
cycle cost assessment, water supply is included as part of the O&M costs. 


1 Based on Valley Water's Water Evaluation and Planning System (WEAP) modeling performed for the Expedited Purified Water 
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Section 7: Life-cycle Cost Evaluation 


The cost estimates provided in detail in Appendix A-6 form the basis of the life-cycle cost assessment. A life- 
cycle evaluation captures the full estimated capital cost to construct and implement, operate, and maintain 
a facility over a set period, and it accounts for both inflation and discounting. For the CoRe Plan, Valley Water 
uses a 30-year and 100-year life-cycle cost evaluation to compare and evaluate water supply alternatives. 


The life-cycle evaluation evaluates the total cost and dollars per AF of each portfolio over a 30-year and 100- 
year life-cycle span. The life-cycle evaluation consists of capital; R&R of major equipment; and O&M costs of 
new treatment facilities, pump stations, pipelines, and water supplies. The life-cycle assessment does not 
incorporate reverse osmosis concentrate (ROC) management, interties, or NPR distribution costs with the 
exception of Morgan Hill Option 1, which did include NPR+ distribution costs. 


The life-cycle evaluation calculates present value costs. Present value costs convert future payments—e.g., 
costs that will need to be paid in 10 or 50 years—to today's dollars. It takes into consideration a fundamental 
principle of business finance: the time value of money, in which one dollar today has greater value than one 
dollar in the future. The time value of money is affected by inflation, which decreases purchasing power, and 
opportunity cost (such as foregoing money that could have been invested to gain more money). This life-cycle 
analysis evaluates future potential spend over a fixed period while controlling for inflation and for the 
discount rate, which adjusts future cash flows to the present day. 


Table 15 summarizes the life-cycle factors and assumptions affecting the life-cycle cost assessment. 


Table 15. Life-cycle Factors and Assumptions 
Element Notes 


Discount rate Valley Water uses a discount rate of 5.5%. 


Inflation rate Valley Water uses a cost escalation (inflation) rate of 3.0%. 


Valley Water applies a real discount rate of 2.43% based on a 5.5% discount rate and 3% inflation rate. The real 
Real discount rate discount rate was applied to the projected expenditures to identify the 2019 present value of projected 
expenditures. The real discount rate formula is ((1+discount rate)/(1+inflation rate))-1. 


Base year The base year for nominal dollars is 2019. 


Salvage value Remaining salvage value at the end of the 100-year period is not considered in the life-cycle evaluation. 


Implementation and construction Capital expenditure associated with design, implementation, and construction are anticipated to begin in 2024 
period for most facilities and end in 2027. 


Operational period Facilities are projected to start operation in 2028 and operate for 100 years to 2127. 


Consistent with Valley Water's unit life-cycle methodology, the annual water supply yields are discounted at 
the real discount rate (2.43%), based on a 5.5% discount rate and 3% inflation rate. The real discount rate 
was applied to the projected expenditures to estimate the total “present value yield” for a supply alternative. 
Remaining salvage value at the end of the 100-year period is not considered in the life-cycle evaluation. The 
total present value cost is then divided by the total present value yield of that component to determine the 
life-cycle unit cost ($/AF). 
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Table 16 provides key references for the economic comparison of life cycles. 


Table 16. References for Economic Comparison of Life Cycles 


Term 


Description 


Estimated capital 


Estimated nominal (without applying inflation or discount rates) capital costs for the entire life cycle; 
represented in August 2019 dollars 


Estimated nominal (without applying inflation or discount rates) O&M costs for the entire life cycle; 
represented in August 2019 dollars 


Estimated O&M 
Water supply source costs ($2.5M/year per portfolio) are included in this estimate. (Source water costs may be revisited 
pending agreements with Partner Agencies.) 
Eainaei nak Estimated nominal (without applying inflation or discount rates) costs for R&R of major equipment, represented in August 2019 
Sum of estimated nominal (without applying inflation or discount rates) capital, O&M, and R&R costs, represented in August 
Total cost 
2019 dollars 
Current value of estimated capital, O&M, and R&R costs that will be incurred over the project lifespan. 
Total cost, Present value costs reflect Valley Water's real discount rate (2.43%; costs inflated at 3% and then discounted back to current 
present value dollars at 5.5%), represented in 2019 dollars 
Assumes construction begins in 2024 and operations begin in 2028 
‘Anntial yield Average water supply system yield, represented in AF 


Present value yield 


Assumes yield per portfolio is 18,500 AFY 


Per Valley Water's unit life-cycle approach, annual water supply system yields are discounted at the real discount rate (2.43%), 
represented in AF 


Life-cycle unit cost 


Present value cost divided by the present value yield, represented in $/AF 


The format for the life-cycle cost summary contains fields for estimated nominal costs and present value 
costs (represented in 2019 dollars), water supply system yields (represented in AF), and life-cycle unit costs 
(represented in $/AF) for the 30-year and 100-year life cycles for each portfolio. Section 5 of the Feasible 
Project Portfolios summarizes the life-cycle costs for each portfolio. 


Actual results of the life-cycle evaluation for each portfolio are in Appendix A-6. 
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Exhibit 1: AWPF Unit Costs 


This exhibit provides a list of AWPF capital and O&M unit costs. 
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Unit Costs (Construction and O&M) 


Cost Adj. Factor (CCI 


DiMston Category ‘Sking |Description (Asset) Unit. Raw Unit Cost and Location) Adjusted Unit Cost_|Cost Source RS Means Reference # _| Notes 
Valley Water Operations Unit / O&M info 
O&M Labor Water Plant Operator $/hr $ 163.20 1.00 |$ 163.20 for Existing SVAWPC (August 2019) 
Valley Water Operations Unit / O&M info 
O&M, Labor Sr Mechanics $/hr $ 172.27 1.00 |$ 172.27 for Existing SVAWPC (August 2019) 
Valley Water Operations Unit / O&M info 
O&M. Labor Control Tech Il $/hr $ 172.27 1.00 |$ 172.27 |for Existing SVAWPC (August 2019) 
Valley Water Operations Unit / O&M info 
O&M Labor Supervisor $/hr $ 166.58 1.00 |$ 166.58 for Existing SVAWPC (August 2019) 
Valley Water Operations Unit / O&M info 
aM, Power Electricity -San Jose $/kWwh__|$ 0.10 1.00 |$ 0.10 for Existing SVAWPC (August 2019) SVAWPC Rate 
O&M Power Electricity - Sunnyvale $/kWh__[$ 0.16 1.00 |$ 0.16 |PGRE 
O&M Power Electricity - Palo Alto $/kwh |$ 0.19 1.00 |$ 0.19 [Palo Alto Utility 
City of Los Angeles Groundwater 
Replenishment Master Planning Report, 
O&M Chemicals Calcium Chloride $/eal__$ 0.53 1.03|$ 0.54 | Appendix B, Table B-2 
Valley Water Operations Unit / O&M info 
O&M. Chemicals Sodium Hypochlorite $/eal__|$ 0.64 1.00 |$ 0.61 [for Existing SVAWPC (August 2019) 
Valley Water Operations Unit / O&M info 
O&M Chemicals Citric Acid s/eal__|$ 5.57 1.00 |$ 5.57 |for Existing SVAWPC (August 2019) 
Valley Water Operations Unit / O&M info. 
0&M Chemicals Sodium Bisulfite S/eal__|$ 2.25 1.00 |$ 2.25 |for Existing SVAWPC (August 2019) based on $618.64 per tote 
Valley Water Operations Unit / O&M info 
O&M, Chemicals Sulfuric Acid (93%) $/eal__|$ 1.00 1.00 |$ 1.00 [for Existing SVAWPC (August 2019) based on $139.87 per ton 
‘SVAWPC Chemical Cost.msg 
(confidential folder); based on 
O&M Chemicals |Antiscalant (100%) $/eal__|$ 16.82 1.22 |$ 20.56 |SVAWPC (2011) $1.92/Ib 
Valley Water Operations Unit / O&M info 
O&M Chemicals Sodium Hydroxide (50%) $/gal $ 288 1.00 |$ 2.88 [for Existing SVAWPC (August 2019) 
‘assumes NSF drinking water 
O&M Chemicals Hydrogen Peroxide (H202) s/eal__|$ 5.00 1.03|$ 5.14 | Per Trojan O&M analysis grade, 50% w/w 
Valley Water Operations Unit / O&M info 
0&M Chemicals Aqueous Ammonium S/eal__|$ 0.10 1.00 |$ 0.10 [for Existing SVAWPC (August 2019) 
Valley Water Operations Unit / O&M info 
O&M, Chemicals Threshold Inhibitor S/eal__|$ 19.90 1.00 |$ 19.90 |for Existing SVAWPC (August 2019) 
O&M ‘Consumables: MF Membrane Module Replacement S/unit_|$ 1,850 1.07|$ 1,980.26 |From Yuba City ACWD-USD (April 2016) vendor quote 
Valley Water Operations Unit / O&M info 
for Existing SVAWPC, August 2019 - 
O&M Consumables RO Module Replacement $/unit__|$ 347 1.00] $ 347.13 |SVAWPC Rate vendor quote 
Valley Water Operations Unit / O&M info 
for Existing SVAWPC, August 2019 - 
O&M ‘Consumables. UV Lamp Replacement S/unit__|$ 196 1.00|$ 195.97 |SVAWPC Rate vendor quote 
Valley Water Operations Unit / O&M info 
for Existing SVAWPC, August 2019 - 
O&M. Consumables UV Ballast Replacement $/unit__|$ 794 1.00/$ 794.03 |SVAWPC Rate vendor quote 


2.3-Ponfalo 2a AWPF Cost Estimate -Palo Ako 2020.02.04 xlx-Unit Costs 


Page 1 


Cost Adj. Factor (CCI 


Division Category ‘Sizing _ |Description (Asset) Unit Raw Unit Cost and Location) Adjusted Unit Cost _|Cost Source RS Means Reference # [Notes 
$/cubic 8/23/2016, Westech forced 
O&M Consumables Decarbonator Media foot $ 52 1.07|$ 55.66 |vendor quote draft 
‘Conduit in concrete slab, 
including terminations, fittings, 
Division 40 - Process Integration Conduit PVC Conduit 2" S/F i$ 7.35 1.32 |$ 9.67 |RS Means (2017) 26.05.39,30,3350 ‘and supports 
‘Conduit in conerete slab, 
including terminations, fittings, 
Division 40 - Process integration Conduit PVC Conduit, 1" Dia. S/F i$ 4.23 1.32 |$ 5.57 |RS Means (2017) 26.05.39,30,3270 and supports 
‘Conduit in concrete slab, 
including terminations, fittings, 
Division 40 - Process Integration Conduit PVC Conduit, 0.75" Dia S/F i$ 3.57 1.32 |$ 4.70 |RS Means (2017) 26.05.39.30,3250 and supports 
UF underground feeder cable, 
Division 40 - Process integration Conduit #14 Wire, 2 conductor S/F i$ 1.97 1.32 |$ 2.59 |RS Means (2017) 26.05,19.55.1450 copper with ground 
UF underground feeder cable, 
Division 40 - Process Integration Conduit #12 Wire, 2 Conductor S/F |$ 2.35 1.32 |$ 3.09 |RS Means (2017) 26.05.19.55.1500 copper with ground 
UF underground feeder cable, 
Division 40 - Process Integration Conduit #10 Wire, 2 Conductor S/F |$ 2.90 1.32 |$ 3.82 |RS Means (2017) 26.05,19.55,1550 copper with ground 
UF underground feeder cable, 
Division 40 - Process integration Conduit #14 Wire, 3 conductor sir |$ 2.33 1.32 |$ 3.07 |RS Means (2017) 26.05,19.55.1600 copper with ground 
UF underground feeder cable, 
Division 40 - Process Integration Conduit #12 Wire, 3 Conductor S/F is 2.85 1.32 |$ 3.75 |RS Means (2017) 26.05.19.55,1650 copper with ground 
UF underground feeder cable, 
Division 40 - Process integration Conduit #10 Wire, 3 Conductor S/F |$ 3.65 1.32 |$ 4.80 |RS Means (2017) 26.05,19.55.1700 copper with ground 
‘Conduit in concrete slab, 
including terminations, fittings, 
Division 40 - Process Integration Conduit Rigid Steel Conduit 2" S/F i$ 17.50 132 |$ 23.03 |RS Means (2017) 26.05.39.30.4800 and supports 
‘Conduit in conerete slab, 
including terminations, fittings, 
Division 40 - Process integration Conduit Rigid Steel Conduit, 1" Dia. S/F i$ 12.55 1.32 |$ 16.51 |RS Means (2017) 26.05.39.30.4450 and supports 
‘Conduit in concrete slab, 
including terminations, fittings, 
Division 40 - Process Integration ‘Conduit Rigid Steel Conduit, 0.75" Dia, S/F i$ 8.75 1.32 |$ 141.54. |RS Means (2017) 26.05.39.30.4400 ‘and supports 
NEMA 3R, type SC, raintight 
Division 40 - Process integration Conduit Junction Box (6"x6"x6") $/ea__ | 87 1.32 |$ 113.81 |RS Means (2017) 26.05,33.18.2150 and weatherproof 
Division 14 - Equipment (Conduit Precast Electrical Handhole (3x3x3)) S/EA_ |S 1,600 1.32 |$ 2,105.15 [RS Means (2017) 33.71.19.17.0800 
jon 11 - Equipment Rental Backhoe Rental $/month |$ 5,825 132 |$ 7,664.05 [RS Means (2017) 01.54.33.20.0470 112hp, 1-4/2 CY cap: 
ion 41 - Equipment Rental Backhoe Rental S/week | $ 1,945 1.32 |$ 2,559.07 [RS Means (2017) 01.54,33.20.0470 112hp, 1-4/2 CY capacity 
rough terrain, 42' lift, 35° 
Division 11 - Equipment Rental Forklift $/month |$ 4,675 1.32 |$ 6,150.98 |RS Means (2017) 01.54,33.40.2050 reach, 9000Ib, 110hp 
rough terrain, 42' lift, 35° 
Division 14 - Equipment Rental Forklift S/week _|$ 1,555 1.32 |$ 2,045.94 |RS Means (2017) 01.54,33.40.2050 reach, 9000!b, 110hp 
self-propelled, 4x4, w/ 
Division 11 - Equipment Rental Crane $/month |$ 4,725 1.32 |$ 6,216.76 |RS Means (2017) 01.54,33.60.3050 telescoping boom, 20 ton 
self-propelled, 4x4, w/ 
Division 11 - Equipment Rental Crane S/week |$ 1,575 1.32 |$ 2,072.25 |RS Means (2017) 01.54,33.60.3050 telescoping boom, 20 ton 
Division 11 - Equipment Rental Barge $/month |$ 9,800 1.32 |$ 12,894.03 |RS Means (2017) 01.54.33.80.0200 400 ton, 30' x 90" 
Division 11 - Equipment Rental Barge S/week _|$ 3,265 132 |$ 4,295.82 |RS Means (2017) 01.54,33.80.0200 400 ton, 30'x 90" 
common earth with not 
RS Means (2019) - raw unit costs have sheeting or dewatering 
Division 31 - Earthwork Trench Excavation Cost (6'-10'deep) _|$/CY__|$. 4.95 1.00 |$ 4.95 |location factor embedded in it 31.23,16.13.0510 included, 1 CY excavator 
common earth with not 
RS Means (2019) - raw unit costs have sheeting or dewatering 
Division 31 - Earthwork Trench Excavation Cost (10'-14' deep) _|$/cY __|$ 5.50 1.00 |$ 5.50 |location factor embedded in it 31.23.16.13.0910 included, 1 CY excavator 
common earth with not 
RS Means (2019) - raw unit costs have sheeting or dewatering 
Division 34 - Earthwork Trench Excavation Cost (14'-20'deep) _|$/cY __|$. 6.18 1.00 |$ 6.18 |location factor embedded in it 31.23,16.13,1300 included, 1 CY excavator 
RS Means (2019) - raw unit costs have ‘sheeting excavation (drive, 
Division 31 - Earthwork Shoring, Sheet Piling Steel, 15 $/sF__|$ 24.61 1.00 |$ 24.61 |location factor embedded in it, 31.41.16.10.1300 extract, salvage) 
RS Means (2019) - raw unit costs have sheeting excavation (drive, 
Division 31 - Earthwork Shoring, Sheet Piling Steel, 25' s/sF_|$ 30.41 1.00 |$ 30.41 |location factor embedded in it, 31.41,16.10,1900 extract, salvage) 
RS Means (2019) - raw unit costs have sheeting excavation (drive, 
Division 34 - Earthwork Shoring, Wood Sheeting, 8° s/sF_|$ 12.18 1.00 |$ 12.18 |location factor embedded in it 31.41.16,10.3910 extract, salvage) 
RS Means (2019) - raw unit costs have 
Division 34 - Earthwork Clear and Grub Site $/Acre__|$ 7,760.00 1.00 |$ 7,760.00 | location factor embedded in it 31.11,10.10,0020 
RS Means (2019) - raw unit costs have For areas 1101-4000 SY by 
Division 31 - Earthwork Strip Topsoil sysy__|$ 0.85 1.00 |$ 0.85 [location factor embedded in it 31.14,13,23/155- dozer 
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machine excavation, for 
spread and mat footings, 
RS Means (2019) - raw unit costs have elevator pits, small building 
Division 34 - Earthwork Structure Excavation s/cy__|$ 11.78 1.00 |$ 11.78 |location factor embedded in it 31.23.16.16.6060 foundations, 2 CY bucket 
RS Means (2019) - raw unit costs have 
Division 31 - Earthwork Sheepsfoot Compaction $/cy__ i$ 0.89 1.00 |$ 0.89 location factor embedded in it 31.23.23.23.5720 12" lifts, 4 passes 
RS Means (2019) - raw unit costs have 
Division 34 - Earthwork Site Grading (small, irregular areas) s/sY__$ 297 1.00 |$ 2.97 |location factor embedded in it 31.22.16.10.1050 small, irregular areas 
RS Means (2019) - raw unit costs have 
Division 31 - Earthwork Site Grading (for large parking lots) $/sY__|$ 148 1.00 |$ 1.18 |location factor embedded in it 31.22.16.10.1020 large parking lots 
RS Means (2019) - raw unit costs have 
Division 31 - Earthwork Backfilling (trench) s/cY__|$ 12.44 1.00 |$ 12.44 |location factor embedded in it 31.23.16.13.3060 1.CY bucket, 200' 
RS Means (2019) - raw unit costs have 200 HP, 50' haul, common 
Division 31 - Earthwork Backfill (structural) sey $ 1.04 1.00 |$ 1.04 |ocation factor embedded in it 31.23.23.14.4020 earth from stockpile 
20 CY truck, 15 min wait, 50 
MPH, cycle 40 miles (approx 
RS Means (2019) - raw unit costs have distance from San Martin to 
Division 31 - Earthwork Material haul sey i$ 8.88 1.00 |$ 8.88 location factor embedded in it 31.23.23.20.4112 SVAWPC) 
RS Means (2019) - raw unit costs have ‘crushed or screened bank run 
Division 31 - Earthwork Aggregate Base $/CY $ 49.61 1.00 |$ 49.61 |location factor embedded in it 31.23.23,16,0050 gravel 
rushed or screened bank run 
gravel; 20 CY truck, 15 min 
wait, 50 MPH, cycle 40 miles 
(approx distance from San 
Division 31 - Earthwork Aggregate Base with Material Hauling scy___|$ 58.49 1.00 |$ 58.49 |See Above Martin to SVAWPC) 
RS Means (2019) - raw unit costs have ‘crushed 3/4" stone base, 
Division 34 - Earthwork Base Course Drainage (Gravel) $/sY__$ 4.63 1.00 |$ 4.63 location factor embedded in it 32.11.23.23.0050 compacted, 3" deep 
14x14’ prestressed concrete 
piles, fabrication/ delivery- 
Subgrade Structural Piles Fabrication and SVAWPC interprocess and 
Division 34 - Earthwork delivery s/sF__|$ 68.38 1.22 |$ 83.60 |SVAWPC (2011) product water storage tanks 
14x14’ prestressed concrete 
piles including installation, 
SVAWPC interprocess tank -5ft 
Division 34 - Earthwork Subgrade Structural Piles $/SF__ i$ 47.12 1.22 |$ 57.60 SVAWPC (2011) spacing between piles 
14x14’ prestressed concrete 
piles including installation, 
'SVAWPC product water tank -5 
Division 31. - Earthwork Subgrade Structural Piles $/sF__|$ 5.29 1.22 |$ 6.47 |SVAWPC (2011) ft 10in between piles 
‘Ash, cement aggregate, water 
Division 34 - Earthwork Flowable Fill - 40-80 psi sey |$ 88.50 1.32 |$ 116.44 |RS Means (2017) 03.31.13.35.4100 ‘/ (identical to CLSM) 
‘Ash, cement, aggregate, water 
Division 31 - Earthwork Flowable fill Structural - 50 psi sey i$ 88.50 1.32 |$ 116.44 |RS Means (2017) 03.31.13.35.4200 and sand 
Ash, cement, aggregate, water 
Division 34 - Earthwork Flowable fill Structural - 140 psi sey |$ 89.50 1.32 |$ 117.76 |RS Means (2017) 03.31.13.35.4250 and sand 
‘Ash, cement, aggregate, water 
Division 34 - Earthwork Flowable fill Structural - 500 psi s/cy__|$ 92.50 1.32 |$ 121.70 |RS Means (2017) 03.31.13.35.4300 and sand 
‘Ash, cement, aggregate, water 
Division 31 - Earthwork Flowable fill Structural - 1000 psi $/CY $ 96.00 132 |$ 126.31 |RS Means (2017) 03.31.13.35,4350 and sand 
Plant mix asphaltic base 
RS Means (2019) - raw unit costs have ‘courses for roadways and large 
Division 34 - Earthwork Bituminous concrete, 4" thick [asphalt] __|$/SF__|$ 2.01 1.00 |$ 2.01 location factor embedded in it 32.11.26.13.0500 paved areas 
RS Means (2019) - raw unit costs have 
Division 31 - Earthwork /Sawcut 4" Pavement S/F i$ 3.70 1.00 |$ 3.70 |location factor embedded in it From Pleasanton estimate 
RS Means (2019) - raw unit costs have 
Division 34 - Earthwork Dewatering sey i$ 17.16 1.00 |$ 17.16 |location factor embedded in it 31.23.19,20 0020 
125 cfm, includes 3 phase 
motor, filter, silencer, valves, 
Division 31 - Earthwork Rotary Lobe Blower, 5.5 bhp S/EA i$ 4,800 1.32 |$ 6,315.44 |RS Means (2017) 46.51.20.10.0430 check valve, pressure gage 
Division 31 - Earthwork Sump pumps, 1/2HP, 1-1/4" discharge [$/EA___|$ 480 132 ($ 631.54 [RS Means (2017) 22.14.29.16.7560 ‘cast iron, submersible 
‘wet-pit mounted, vertical sump. 
Division 31 - Earthwork Sump pumps, 30HP, 6" discharge S/EA i$ 10,200 1.32 |$ 13,420.31 |RS Means (2017) 22.14.29.13.2090 pumps, 1000 GPM 
Division 46 - Water and Wastewater SCAWPC cost; $/EA estimated 
Equipment Automatic Strainer $/EA i$ 13,750 1.22 |$ 16,810.80 |SVAWPC (2014) per (4) automatic strainers 
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(0.2 mgd, min flow; 1.5 mgd, 
normal flow; 5.1. max flow; 
Division 46 - Water and Wastewater Based on quote for NSD Contract D for pressure drop across max flow 
Equipment Static Mixer S/EA 8 9,700 125 |$ 12,132.39 | static mixer (September 2010) -5.4 psig 
Division 46 - Water and Wastewater RS Means (2019) - raw unit costs have Not including foundation; 
Equipment Stee! Tanks 250,000 gal steel water storage tank $/EA_|$ 443,250 1.00 |$ 443,250.00 location factor embedded in it 33.16.13.13 1000 adding installation factor 
Division 46 - Water and Wastewater RS Means (2019) - raw unit costs have 
Equipment Steel Tanks 375,000 gal steel water storage tank $/EA__|$ 534,375, 1.00 |$ 534,375.00 |location factor embedded in it Interpolated 
Division 46 - Water and Wastewater RS Means (2019) - raw unit costs have Not including foundation; 
Equipment Steel Tanks 500,000 gal steel water storage tank $/EA_|$ 625,500 1.00 |$ 625,500.00 location factor embedded in it 33.16.13.13 1200 adding installation factor 
Division 46 - Water and Wastewater RS Means (2019) - raw unit costs have Not including foundation; 
Equipment Steel Tanks 750,000 gal steel water storage tank $/EA_|$ 807,000 1.00 |$ 807,000.00 |location factor embedded in it 33.16,13.13 1250 adding installation factor 
Division 08 - Doors and Windows Building Specialties Doors and Hardware sis |$ 35,000 1.22 |$ 42,791.12 |SVAWPC (2011) ‘SVAWPC cost; assumed LS 
Division 08 - Doors and Windows Building Specialties Overhead Doors sis |$ 50,000 122 |$ 61,130.17 |SVAWPC (2011) SVAWPC cost; assumed LS 
jon 08 - Doors and Windows Building Specialties Windows ss |$ 50,000 122 |$ 61,130.17 |SVAWPC (2011) ‘SVAWPC cost; assumed LS 
‘SVAWPC installed cost; 
‘assumed 50% installation to 
Division 08 - Doors and Windows Building Speciatties Showers and Lockers sis |$ 17,400 1.22 |$ 21,273.30 |SVAWPC (2011) get material cost 
‘SVAWPC installed cost; 
assumed 50% installation to 
Division 08 - Doors and Windows Building Specialties Sinks and Toilets ss |$ 12,000 1.22 |$ 14,671.24 |SVAWPC (2011) get material cost 
concrete filled/paint, 8 Lx 4'D 
Division 08 - Doors and Windows Building Speciatties Bollards, 6" diameter s/EA {$s 770 1.32 |$ 1,013.10 |RS Means (2017) 32.17,13,13.1300 hole, 6" diameter 
'30' to 49' wide, 16' eave 
Division 08 - Doors and Windows Building Specialties Pre-Fab Steel Bldg $/sF___|$ 25.00 132 |$ 32.89 |RS Means (2017) 13.34.19.50.0400 height 
Division 08 - Doors and Windows Building Specialties Single Leaf Door SEAS 1,475 132 /$ 1,545.97 |RS Means (2017) 13.34.19.50.5825 
Division 08 - Doors and Windows Building Specialties Double Leaf Door s/EA $s 2,275 1.32 |$ 2,993.26 |RS Means (2017) 13.34,19.50.6000 
Division 08 - Doors and Windows Building Specialties Eave Overhang sir |s 54.50 1.32 |$ 71.74 |RS Means (2017) 13.34,19.50.5250 2' wide, 26 ga., with soffit 
26 ga., corner, or eave, 
Division 08 - Doors and Windows Building Specialties Flashings S/F |$ 11.20 1.32 |$ 14.74 |RS Means (2017) 13.34,19.50.6250 painted 
gutter, eave type, 26 ga. 
Division 08 - Doors and Windows Building Specialties Gutters s/iF |$ 12.60 1.32 |$ 16.58 |RS Means (2017) 13.34,19.50.6550 Painted 
Division 08 - Doors and Windows Building Specialties Insulation s/sF_|$ 1.83 1.32 |$ 2.41 |RS Means (2017) 13.34,19.50.6730 10" thick, R30 
‘sash, single slide, glazed, with 
Division 08 - Doors and Windows Building Specialties Windows S/EA i$ 1,100 1.32 |$ 1,447.29 |RS Means (2017) 13.34,19.50.7800 screens 6040 (6x4') 
Division 08 - Doors and Windows Building Speciatties Skylight S/EA |S 365 1.32 |$ 480.24 [RS Means (2017) 13.34.19.50.8200 fiberglass panels, to 30 SF 
grating stairs, grating tread 
Division 08 - Doors and Windows Building Speciatties Stairs $/RISER | $ 525 1.32 |$ 690.75 |RS Means (2017) 05.51.19,50.0020 and pipe railing, 3.5' wide 
steel, 2 rail, on stairs, 
Division 08 - Doors and Windows Building Speciatties Handrails sir |$ 63 1.32 |$ 82.23 |RS Means (2017) 05.52,13,50.0560, galvanized, 1-1/2" diameter 
Division 08 - Doors and Windows Building Specialties Landing $/SF___|$ 107 132 /$ 140.78 [RS Means (2017) (05.51.13.50.1500 
HAWS stainless steel, 
installed; January 2016 
number (based on previous 
Division 08 - Doors and Windows Building Speciatties Eyewash/Shower S/EA__|$ 5,000 1.32 |$ 6,578.59 |grainger estimates) 
not including trenching, heavy 
Division 08 - Doors and Windows Building Specialties Precast Polymer Trench Drain $F$ 61.50 132 |$ 80.92 |RS Means (2017) 22.14.26.19.6680 duty iron grate 
Division 08 - Doors and Windows Building Specialties Precast Beam - 30' Span 24"x36" S/F ($ 291 1.32 |$ 382.61 [RS Means (2017) B1010.213.7100 
RSMeans lists $14.70 for installed cost; SCAWPC cost; 
non-furnished building _|$/SF estimated with area of 
Division 13 - Special Construction __| Building Material Prefabricated Building s/sF___|$ 179 1.22 |$ 218.58 |SVAWPC (2011) cost (13.34.19.50.4200) _| process building, 135x235! 
installed cost; SVAWPC cost, 
$/SF estimated with area of 
chemical storage canopy at 
Division 13 - Special Construction __| Building Material Canopy s/sF___|$ 74 1.22 |$ 90.93 |SVAWPC (2011) 10x26" 
Aluminized steel, 6 ga., Wire, 
2" posts @ 10' OC, 6' high, 
RS Means (2019) - raw unit costs have includes excavation and 
Division 32 - Exterior Improvements __|Building Material Chain Link Fence s/lF|$ 53 1.00 |$ 52.94 | location factor embedded in it 32.31.13.20.0940 conerete 
RS Means (2019) - raw unit costs have double face, 8" x 16" units, 8° 
Division 03 - Concrete Concrete Glazed Concrete Block s/sF___|$ 44.92 1.00 |$ 44.92 |location factor embedded in it (04.22.10.44.0800, thick 
gravity, 4° high (more 
expensive than 10° high wall 
RS Means (2019) - raw unit costs have and is the same as 8' 
Division 03 - Concrete Concrete Retaining Wall s/cy__|$ 513.21 1.00 |$ 513,21 |location factor embedded in it 03.30.53,40.6200, cantilever wall) 
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‘Assume 14" thick slab, 
thickened edge, fine grading 
incl, 6" base, edge forms, 
140#/cy rebar, 10' x 20' slab, 
Division 03 - Concrete Conerete Concrete - Slab on grade s/cy|$ 645,00 1.00 |$ 645,00 | Created Sage Assy. (via Des) CJs, waterstops 
Division 03 - Concrete Conerete Conerete - 10" Elevated Slab scy |$ 1,150.00 1.00 |$ 1,150.00 |Created Sage Assy. (via Des) 
Division 03 - Conorete Concrete Concrete - 14" Walls s/cy__|$ 1,090.00 1.00 |$ 1,090.00 |Created Sage Assy. (via Des) 
Gate Valves (cast iron), 125 PSI, 
Division 33 - Utilities mechanical joint, with boxes 4" $/EA $ 1,225 132 |$ 1,611.75 |RS Means (2017) 33.12.16.10.3810 
Gate Valves (cast iron), 125 PSI, 
Division 33 - Utilities mechanical joint, with boxes e $/EA $ 1,725 1.32 |$ 2,269.61 |RS Means (2017) 33.12.16.10.3814 
Gate Valves (cast iron), 125 PSI, 
Division 33 - Utilities mechanical joint, with boxes Ey $/EA__ i$ 2,725 1.32 |$ 3,585.33 |RS Means (2017) 33.12.16.10.3816 
Gate Valves (cast iron), 125 PSI, 
Division 33 - Utilities mechanical joint, with boxes 10" $/EA |S 4,500 132 |$ 5,920.73 |estimate 
Gate Valves (cast iron), 125 PSI, 
Division 33 - Utilities mechanical joint, with boxes 12" $/EA $ 6,200 1.32 |$ 8,157.45 |RS Means (2017) 33.12.16.10.3820 
Gate Valves (cast iron), 125 PSI, 
Division 33 - Utilities mechanical joint, with boxes 16" $/EA__ i$ 18,800 1.32 |$ 24,735.48 |RS Means (2017) 33.12.16.10.3824 
Gate Valves (cast iron), 125 PSI, 
Division 33 - Utilities mechanical joint, with boxes 20" S/EA |S 31,200 1.32 |$ 41,050.38 |RS Means (2017) 33.12.16.10.3828 
Gate Valves (cast iron), 125 PSI, 
Division 33 - Utilities mechanical joint, with boxes 24" $/EA $ 45,900 1.32 |$ 60,391.42 |RS Means (2017) 33.12.16.10.3830 
Gate Valves (cast iron), 125 PSI, 
Division 33 - Utilities mechanical joint, with boxes 30" $/EA $ 43,300 1.32 |$ 56,970.55 |RS Means (2017) 33.12.16.10.3831 
Gate Valves (cast iron), 125 PSI, 
Division 33 - Utilities mechanical joint, with boxes 36" $/EA i$ 69,000 1.32 |$ 90,784.48 |RS Means (2017) 33,12.16.10.3832 
Butterfly Valves (cast iron), mechanical joint, 
Division 33 - Utilities with boxes, 4" S/EA__|$ 895 1.32 |$ 1,177.57 _|RS Means (2017) 33.12.16.10.3100 
Butterfly Valves (cast iron), mechanical joint, 
Division 33 - Utilities with boxes 8" S/EA i$ 1,275 132 |$ 1,677.54 |RS Means (2017) 33.12.16.10.3180 
Butterfly Valves (cast iron), mechanical joint, 
Division 33 - Utilities with boxes 12" S/EA 2,050 1.32 |$ 2,697.22 |RS Means (2017) 33,12.16.10.3340 
Butterfly Valves (cast iron), mechanical joint, 
Division 33 - Utilities with boxes 14" $/EA__|$ 4,050 1.32 |$ 5,328.65 |RS Means (2017) 33.12.16.10.3400 
Butterfly Valves (cast iron), mechanical joint, 
Division 33 - Utilities with boxes 18" S/EA i$ 6,700 1.32 |$ 8,815.30 |RS Means (2017) 33.12.16.10.3460 
Butterfly Valves (cast iron), mechanical joint, 
Division 33 - Utilities with boxes 20" S/EA |S 8,650 1.32 |$ 11,380.95 |RS Means (2017) 33.12.16.10.3480 
Butterfly Valves (cast iron), mechanical joint, 
Division 33 - Utilities with boxes 24" $/EA__|$ 14,100 132 |$ 18,551.61 _|RS Means (2017) 33.12.16.10.3500 
Division 33 - Utilities Air Release Valve for Water 1/2" inlet SEAS 132 1.32 |$ 173.67 [RS Means (2017) 33.12.16.20.1000 
Air Release Valve for Water 3/4 inlet $/EA $ 132 1.32 |$ 173.67 |RS Means (2017) 33.12.16.20.1005, 
Division 33 - Utilities Air Release Valve for Water 1"inlet $/EA $ 139 1.32 |$ 182.88 [RS Means (2017) 33.12.16.20.1010 
Division 33 - Utilities Air Release Valve for Water 2" inlet S/EA_ |S 345 1.32 |$ 453,92 [RS Means (2017) 33.12.16.20.1020 
includes valves and four test 
Reduced Pressure Backflow Preventor, ‘cocks, corrosion resistant, 
Division 22 - Plumbing Pipes flanged bronze (2-1/2") S/EA_|$ 5,875 1.32 |$ 7,729.84 |RS Means (2017) 22.11.19.42,5060 automatic operation 
Division 33 - Utilities Pipes Fire Hydrant (5.25" valve, 8ft deep) s/EA |S 3,250 1.32 |$ 4,276.08 |RS Means (2017) 33.12.19.10.2240 
not including compaction, 
Division 33 - Utilities Pipes Pipe Bedding Material s/cy___|$ 41.50 1.32 |$ 54.60 |RS Means (2017) 31.23.23.16.0100 loose 
Division 33 - Utilities Pipes PVC Pipe Joint Restraint, 24" dia $/EA $ 895, 132 |$ 1,177.57 |RS Means (2017) 33.11.13.25.8790 
‘cement lined, not including 
Division 33 - Utilities DIP, Class 50, Mechanical Joint 4" Pipe S/F $ 54 1.32 |$ 67.10 |RS Means (2017) 33.11.13.15.2020 excavation or backfill 
‘cement lined, not including 
Division 33 - Utilities DIP, Class 50, Mechanical Joint. 6 Pipe S/F |$ 51 1.32 |$ 67.10 |RS Means (2017) 33.11.13.15.2040 excavation or backfill 
‘cement lined, not including 
Division 33 - Utilities DIP, Class 50, Mechanical Joint 8" Pipe S/F |$ 75 132 |$ 98.68 |RS Means (2017) 33.11.13.15.2060 excavation or backfill 
‘cement lined, not including 
Division 33 - Utilities DIP, Class 50, Mechanical Joint 10" Pipe s/lF |$ 95 1.32 |$ 124.34 |RS Means (2017) 33.11.13.15.2080 excavation or backfill 
‘cement lined, not including 
Division 33 - Utilities DIP, Class 50, Mechanical Joint 12" Pipe S/F i$ 120 1.32 |$ 157.89 |RS Means (2017) 33.11.13.15.2100 excavation or backfill 
‘cement lined, not including 
Division 33 - Utilities DIP, Class 50, Mechanical Joint 14" Pipe S/F |$ 137 1.32 |$ 180.25 |RS Means (2017) 33.11.13.15.2120 excavation or backfill 
‘cement lined, not including 
Division 33 - Utilities DIP, Class 50, Mechanical Joint. 16" Pipe $/LF $ 152 1.32 |$ 199.99 [RS Means (2017) 33.11.13.15.2140 excavation or backfill 
‘cement lined, not including 
Division 33 - Utilities DIP, Class 50, Mechanical Joint 20" Pipe $/LF $ 201 1.32 |$ 264.46 |RS Means (2017) 33,11.13.15.2170 excavation or backfill 
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‘cement lined, not including 
Division 33 - Utilities DIP, Class 50, Mechanical Joint 24" Pipe sur i$ 229 1.32 |$ 301.30 |RS Means (2017) 33.11.13.15.2180 excavation or backfill 
not including excavation or 
Division 33 - Utilities PVC, C900, Class 150, SDR 18 a" sir $s 10 132 |$ 12.50 |RS Means (2017) 33.11.13,25.4520 backfill 
not including excavation or 
Division 33 - Utilities PVC, C900, Class 150, SDR 19 eo" S/F i$ 13 1.32 |$ 17.10 |RS Means (2017) 33.11.13.25.4530 backefill 
not including excavation or 
Division 33 - Utilities PVC, C900, Class 150, SDR 20 3" S/F i$ 17 1.32 |$ 22.89 |RS Means (2017) 33.11,13.25.4540 backfill 
not including excavation or 
Division 33 - Utilities PVC, C900, Class 150, SDR 21 10" S/F i$ 24 1.32 |$ 31.58 |RS Means (2017) 33.11.13.25.4550 backfill 
not including excavation or 
Division 33 - Utilities PVC, C900, Class 150, SDR 22 12" S/F |$ 30 1.32 |$ 39.47 |RS Means (2017) 33.11.13.25.4560 backfill 
not including excavation or 
Division 33 - Utilities PVC, C900, Class 150, SDR 23 24" $/LF $ 60 132 |$ 78.94 extrapolated backfill 
not including excavation or 
Division 33 - Utilities PVC, C905 AWWA, DR 25 14 $/LF $ 25 1.32 |$ 32.89 |RS Means (2017) 33.11.13,25.3030 backfill 
not including excavation or 
Division 33 - Utilities PVC, C905 AWWA, DR 26 16 $F$ 32 1.32 |$ 41.45 [RS Means (2017) 33.11.13.25.3040 backefill 
not including excavation or 
Division 33 - Utilities PVC, C905 AWWA, DR 27 18 sir i$ 40 132 |$ 51.97 |RS Means (2017) 33.11,13.25,3050 backfill 
not including excavation or 
Division 33 - Utilities PVC, C905 AWWA, DR 28 20 S/F |$ 49 1.32 |$ 63.81 [RS Means (2017) 33.11.13.25.3060 backefill 
not including excavation or 
Division 33 - Utilities PVC, C905 AWWA, DR 29 24 S/F i$ 68 1.32 |$ 89.47 [RS Means (2017) 33.11.13.25.3070 backfill 
not including excavation or 
Division 33 - Utilities PVC, C905 AWWA, DR 30 30 S/F i$ 115 132 |$ 151.31 |RS Means (2017) 33.11,13,25.3080 backfill 
not including excavation or 
Division 33 - Utilities PVC, C905 AWWA, DR 31 36 $/LF $ 163 1.32 |$ 214.46 |RS Means (2017) 33.11.13.25.3090 backfill 
not including excavation or 
Division 33 - Utilities PVC, C905 AWWA, DR 32 42 S/F i$ 201 1.32 |$ 264.46 |RS Means (2017) 33.11.13.25.3100 backfill 
not including excavation or 
Division 33 - Utilities PVC, C905 AWWA, DR 33 48 S/F i$ 250 1.32 |$ 328.93 |RS Means (2017) 33.11.13.25.3200 backfill 
PVC with excavation, backfill and speed ‘Source for 139.5 ft of pipe; Jan 
Division 33 - Utilities shoring 12 $/LF $ 632 1.32 |$ 832.17 |RMC, not identified (2017) 2017 CCI for SF 
Division 33 - Utilities ‘Chemical Pipes 1.1/2" to 2" S/F i$ 92 1.32 /$ 121.05 [RS Means (2017) 22.66.53.60.1000 
Division 33 - Utilities Chemical Pipes 2" S/F |$ 95 132 |$ 124.99 [RS Means (2017) 22.66.53.60.1100 
Insulated Pipes - Chilled/HVAC Hot Water 
Division 33 - Utilities Distribtuion 2" S/F i$ 51 1.32 |$ 66.44 |RS Means (2017) 33.61.13.10.1030 
Insulated Pipes - Chilled/HVAC Hot Water 
Division 33 - Utilities Distribtuion Ea S/F i$ 119 1.32 |$ 156.57 |RS Means (2017) 33.61.13.10.1090 
not including excavation or 
Division 33 - Utilities HDPE Pipes, SDR 21 butt fusion joints an S/F i$ 14 132 |$ 14.80 |RS Means (2017) 33.11,13,35.0100 backfill 
not including excavation or 
Division 33 - Utilities HDPE Pipes, SDR 21 butt fusion joints 6" S/F i$ 12 1.32 |$ 16.25 |RS Means (2017) 33.11.13.35.0200 backfill 
not including excavation or 
Division 33 - Utilities HDPE Pipes, SDR 21 butt fusion joints EW S/F i$ 19 1.32 |$ 25.26 |RS Means (2017) 33.11.13.35.0300 backfill 
not including excavation or 
Division 33 - Utilities HDPE Pipes, SDR 21 butt fusion joints 10" S/F is 26 1.32 |$ 33.55 |RS Means (2017) 33.11.13,35.0400 backefill 
not including excavation or 
Division 33 - Utilities HOPE Pipes, SDR 21 butt fusion joints 12" S/F i$ 36 1.32 |$ 47.37_|RS Means (2017) 33.11.13.35.0500 backfill 
not including excavation or 
Division 33 - Utilities HOPE Pipes, SDR 21 butt fusion joints 14" sr i$ 50 132 |$ 65.13 |RS Means (2017) 33.11.13.35,0600 backfill 
not including excavation or 
Division 33 - Utilities HDPE Pipes, SDR 21 butt fusion joints 16" S/F i$ 60 1.32 |$ 78,29 |RS Means (2017) 33.11.13.35.0700 backefill 
not including excavation or 
Division 33 - Utilities HOPE Pipes, SDR 21 butt fusion joints 18" S/F i$ 92 132 |$ 121.05 |RS Means (2017) 33.11.13.35.0800 backfill 
not including excavation or 
Division 33 - Utilities HDPE Pipes, SDR 21 butt fusion joints 24° S/F |$ 118 132 |$ 155.25 |RS Means (2017) 33.11.13.35.0900 backfill 
includes coupling &celvis type 
Division 22 - Plumbing Steel Pipes, Schedule 40, black 10" S/F i$ 193 1.32 |$ 253.93 |RS Means (2017) 22.11.13.48.1150 hanger assemblies 
includes coupling &celvis type 
Division 22 - Plumbing Stee! Pipes, Schedule 40, black 12" S/F i$ 218 1.32 |$ 286.83 |RS Means (2017) 22.11.13.48.1160 hanger assemblies 
includes coupling &celvis type 
Division 22 - Plumbing Steel Pipes, Schedule 40, black 14" S/F i$ 248 1.32 |$ 326.30 |RS Means (2017) 22.11.13.48.1170 hanger assemblies 
includes coupling &celvis type 
Division 22 - Plumbing Stee! Pipes, Schedule 40, black 20" $/ur i$ 425 1.32 |$ 559.18 |RS Means (2017) 22.11.13.48.1200 hanger assemblies 
includes coupling &celvis type 
Division 22 - Plumbing Stee! Pipes, Schedule 40, black 24" S/F i$ 495 1.32 |$ 651.28 |RS Means (2017) 22.11.13,48,1210 hanger assemblies 
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Division Category Sizing _ |Description (Asset) Unit Raw Unit Cost and Location) Adjusted Unit Cost_|Cost Source RS Means Reference # _|Notes 
Universal primers, one part, 
Division 09 - Finishes Steel Pipes, Schedule 40, black Exterior Steel Coating s/sF___|$ 1.04 1.32 |$ 1.33 |RS Means (2017) 09.97.13.23.6910 phenolic, modified alkyd 
Division 33 - Utilities Fittings - DIP, AWWA C110 Reducer 8°x6" S/EA_ S$ 540 1.32 |$ 7140.49 |RS Means (2017) 33.11.13.15.8460 
Division 33 - Utilities Fittings - DIP, AWWA C110 Reducer 10°x6" $/EA |S 690 1.32 |$ 907.84 |RS Means (2017) 33.11.13.15.8470 
Division 33 - Utilities Fittings - DIP, AWWA C110 Reducer 12°x6" $/EA $ 880 1.32 |$ 1,157.83 |RS Means (2017) 33.11.13.15.8480 
Division 33 - Utilities Fittings - DIP, AWWA C110 Reducer 14°x6" $/EA $ 1,103 1.32 |$ 1,450.58 [interpolated 
Division 33 - Utilities Fittings - DIP, AWWA C110 Reducer 16°x6" $/EA $ 1,325 1.32 |$ 1,743.33 [RS Means (2017) 33.11.13.15.8490 
Division 33 - Utilities Fittings - DIP, AWWA C110 Reducer 20°x6" SEAS 2,175 132 |$ 2,861.68 [RS Means (2017) 33.11.13.15.8500 
Division 33 - Utilities Fittings - DIP, AWWA C110 4" 90 deg elbow $/EA $ 315 132 |$ 414.45 |RS Means (2017) 33,11.13,.15,8006 
Division 33 - Utilities Fittings - DIP, AWWA C110 6" 90 deg elbow $/EA $ 435 1.32 |$ 572.34 |RS Means (2017) 33.11.13.15.8020 
Division 33 - Utilities Fittings - DIP, AWWA C110 8" 90 deg elbow s/EA |S 715 1.32 |$ 940.74 |RS Means (2017) 33.11.13.15.8040 
Division 33 - Utilities Fittings - DIP, AWWA C110 10" 90 deg elbow $/EA $ 985 1.32 |$ 1,295.98 |RS Means (2017) 33.11.13.15.8060 
Division 33 - Utilities Fittings - DIP, AWWA C110 12" 90 deg elbow S/EA_|$ 1,300 1.32 |$ 1,710.43 [RS Means (2017) 33.11.13.15.8080 
Division 33 - Utilities Fittings - DIP, AWWA C110 14" 90 deg elbow SEA |S 1,825 1.32 |$ 2,401.18 [RS Means (2017) 33.11.13.15.8100 
Fittings - DIP, AWWA C110 16" 90 deg elbow SEAS 2,300 132 [$ 3,026.15 |RS Means (2017) 33.11.13.15.8120 
Division 33 - Utilities Fittings - DIP, AWWA C110 18" 90 deg elbow S/EA |S 3,100 1.32 |$ 4,078.72 |RS Means (2017) 33.11.13.15.8140 
Division 33 - Utilities Fittings - DIP, AWWA C110 20" 90 deg elbow s/EA $s 3,675 1.32 |$ 4,835,26 |RS Means (2017) 33.11.13.15.8160 
Division 33 - Utilities Fittings - DIP, AWWA C110 24" 90 deg elbow s/EA $s 5,350 1.32 |$ 7,039.09 [RS Means (2017) 33.11.13.15.8180 
Division 33 - Utilities Fittings - DIP, AWWA C110 4" tee or wye SEA |S 635, 1.32 |$ 835.48 [RS Means (2017) 33.11.13.15.8200 
Division 33 - Utilities Fittings - DIP, AWWA C110 6" tee or wye $/EA [$s 895 132 [$ 1,177.57 [RS Means (2017) 33.11.13.15.8220 
Division 33 - Utilities Fittings - DIP, AWWA C110 8" tee or we S/EA |S 1,300 1.32 |$ 1,710.43 |RS Means (2017) 33.11.13.15.8240 
Division 33 - Utilities Fittings - DIP, AWWA C110 10° tee or wye $/EA $ 1,750 1.32 |$ 2,302.51 |RS Means (2017) 33.11.13.15.8260 
Division 33 - Utilities Fittings - DIP, AWWA C110 12" tee or wye $/EA $ 2,375 1.32 |$ 3,124.83 [RS Means (2017) 33.11.13.15.8280 
Division 33 - Utilities Fittings - DIP, AWWA C110 14" tee or wye SEAS 3,550 1.32 |$ 4,670.80 |RS Means (2017) 33.11.13.15.8300 
Division 33 - Utilities Fittings - DIP, AWWA C110 16" tee or wye $/EA $ 4,075 1.32 |$ 5,361.55 |RS Means (2017) 33.11.13.15.8320 
Division 33 - Utilities Fittings - DIP, AWWA C110 8" cap $/EA $ 299 1.32 |$ 393.40 [RS Means (2017) 33.11,13.15.6190 
Division 33 - Utilities Fittings - DIP, AWWA C110 4° 45 deg elbow $/EA $ 425 1.32 |$ 559.18 |RS Means (2017) 33.11.13.15.8398 
Division 33 - Utilities Fittings - DIP, AWWA C110 6" 45 deg elbow $/EA $ 400 1.32 |$ 526,29 |RS Means (2017) 33.11.13.15.8400 
Division 33 - Utilities Fittings - DIP, AWWA C110 8° 45 deg elbow S/EA_|$ 540 1.32 |$ 710.49 |RS Means (2017) 33.11.13.15.8405 
Division 33 - Utilities Fittings - DIP, AWWA C110 10" 45 deg elbow S/EA_ S$ 833 1.32 |$ 1,095.33 |interpolated 
Fittings - DIP, AWWA C110 12" 45 deg elbow SEA |S 1,425 132 [$ 1,480.18 [RS Means (2017) 33.11.13.15.8410 
Division 33 - Utilities Fittings - DIP, AWWA C110 16" 45 deg elbow S/EA |S 1,875 1.32 |$ 2,466.97 [RS Means (2017) 33.11.13.15.8420 
Division 33 - Utilities Fittings - DIP, AWWA C110 20° 45 deg elbow s/EA |$ 2,875 1.32 |$ 3,782.69 |RS Means (2017) 33,11.13.15.8430 
Division 33 - Utilities Fittings - DIP, AWWA C110 24" 45 deg elbow s/eA_|$ 3,925 1.32 |$ 5,164.19 |RS Means (2017) 33.11.13.15.8440 
Division 33 - Utilities HDPE 4" 90 deg elbow S/EA_ S$ 130 1.32 |$ 171.04 |RS Means (2017) 33.11.13.35.1200 
HOPE, 6" 90 deg elbow. $/EA $ 177 132 /$ 232.88 |RS Means (2017) 33,11.13,35,1300 
HDPE 8" 90 deg elbow S/EA |S 278 1.32 |$ 365.77 [RS Means (2017) 33.11.13.35.1400 
Division 33 - Utilities HDPE 10" 90 deg elbow $/EA $ 555 1.32 |$ 730,22 |RS Means (2017) 33.11.13.35.1500 
Division 33 - Utilities HDPE 12" 90 deg elbow sea |$ 670 1.32 |$ 881.53 [RS Means (2017) 33.11.13.35.1600 
Division 33 - Utilities HDPE 14" 90 deg elbow S/EA [$s 1,050 1.32 |$ 1,381.50 [RS Means (2017) 33.11.13.35.1700 
Division 33 - Utilities HOPE 16" 90 deg elbow S/EA__ |S 1,375 132 |$ 1,809.11 [RS Means (2017) 33.11.13.35.1800 
Division 33 - Utilities HDPE 18" 90 deg elbow S/EA [$s 1875 132 /$ 2,466.97 [RS Means (2017) 33.11.13.35.1900 
HOPE 24" 90 deg elbow s/EA |S 2,625 1.32 |$ 3,453.76 |RS Means (2017) 33.11.13.35.2000 
Division 33 - Utilities HDPE A'tee s/EA |S 142 1.32 |$ 186.83 [RS Means (2017) 33.11.13.35.2200 
Division 33 - Utilities HOPE 6'tee S/EA $s 194 1.32 |$ 255,25 |RS Means (2017) 33.11.13.35.2300 
Division 33 - Utilities HOPE a" tee S/EA__ S$ 305, 1.32 |$ 401.29 [RS Means (2017) 33.11.13.35.2400 
Division 33 - Utilities HDPE 10° tee SEA |S 430 132 |$ 565.76 |RS Means (2017) 33.11.13.35.2500 
Division 33 - Utilities HDPE 12" tee $/EA $ 880 1.32 |$ 1,157.83 |RS Means (2017) 33.11.13.35.2600 
Division 33 - Utilities HDPE 14° tee $/EA $ 1,250 1.32 |$ 1,644.65 |RS Means (2017) 33.11.13.35.2700 
Division 33 - Utilities HOPE 16" tee $/EA $ 1,575 1.32 |$ 2,072.25 |RS Means (2017) 33.11.13.35.2800 
Division 33 - Utilities HDPE 4" cap SEAS 121 1.32 |$ 159.20 |RS Means (2017) 33.11.13.35.4110 
Division 33 - Utilities HOPE, 6" cap $/EA $ 153 132 |$ 201.30 _|RS Means (2017) 33.11,13.35.4120 
Division 33 - Utilities HDPE 8" cap $/EA $ 194 1.32 /$ 255.25 [RS Means (2017) 33.11.13.35.4130 
Division 33 - Utilities HDPE 10" cap $/EA $ 365 1.32 |$ 480.24 RS Means (2017) 33.11.13.35.4150 
Division 33 - Utilities HDPE 12" cap $/EA $ 480 1.32 |$ 631.54 |RS Means (2017) 33.11.13.35.4160 
PVC, Class 150, DR 18, Fitting with Rubber 
Division 33 - Utilities Gasket 4" 45 deg elbow $/EA__ i$ 68 1.32 |$ 88.81 |RS Means (2017) 33.11.13.25.8200 
PVC, Class 150, DR 18, Fitting with Rubber 
Division 33 - Utilities Gasket 6" 45 deg elbow $/EA $ 107 1.32 |$ 140.78 |RS Means (2017) 33.11.13,25.8220 
PVC, Class 150, DR 18, Fitting with Rubber 
Division 33 - Utilities Gasket 8" 45 deg elbow $/EA__ i$ 202 1.32 |$ 265.77 |RS Means (2017) 33.11.13.25.8240 
PVC, Class 150, DR 18, Fitting with Rubber 
Division 33 - Utilities Gasket 10° 45 deg elbow $/EA $ 375 132 |$ 493.39 |RS Means (2017) 33.11.13,25.8260 
PVC, Class 150, DR 18, Fitting with Rubber 
Division 33 - Utilities Gasket 12" 45 deg elbow $/EA $ 495 1.32 |$ 651.28 |RS Means (2017) 33.11.13.25.8280 
PVC, Class 150, DR 18, Fitting with Rubber 
Division 33 - Utilities Gasket 24" 45 deg elbow S/EA__ i$ 990 1.32 |$ 1,302.56 |extrapolated 
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Division Category ‘Sizing _ |Description (Asset) Unit Raw Unit Cost and Location) Adjusted Unit Cost _|Cost Source RS Means Reference # [Notes 
PVC, Class 150, DR 18, Fitting with Rubber 
Division 33 - Utilities Gasket 4" 90 deg elbow $/EA |S 68 1.32 |$ 88.81 |RS Means (2017) 33.11,13.25.8006 
PVG, Class 150, DR 18, Fitting with Rubber 
Division 33 - Utilities Gasket 6" 90 deg elbow $/EA i$ 140 132 |$ 144.73 |RS Means (2017) 33.11.13.25.8020 
PVC, Class 150, DR 18, Fitting with Rubber 
Division 33 - Utilities Gasket 8" 90 deg elbow $/EA i$ 196 1.32 |$ 257.88 |RS Means (2017) 33.11,13.25.8040 
PVG, Class 150, DR 18, Fitting with Rubber 
Division 33 - Utilities Gasket 10" 90 deg elbow S/EA |S 440 1.32 |$ 578.92 |RS Means (2017) 33,11.13.25.8060 
PVC, Class 150, DR 18, Fitting with Rubber 
Division 33 - Utilities Gasket 12 90 deg elbow $/EA |S 570 132 |$ 749.96 |RS Means (2017) 33.11,13.25.8080 
PVC, Class 150, DR 18, Fitting with Rubber 
Division 33 - Utilities Gasket 4"tee S/EA |S 89 1.32 |$ 116.44 |RS Means (2017) 33.11,13.25,8100 
PVG, Class 150, DR 18, Fitting with Rubber 
Division 33 - Utilities Gasket 6" tee S/EA |S 178 1.32 |$ 234.20 |RS Means (2017) 33,11.13,25.8120 
PVC, Class 150, DR 18, Fitting with Rubber 
Division 33 - Utilities Gasket 8'tee S/EA |S 248 1.32 |$ 326.30 |RS Means (2017) 33.11,13,25,8140 
PVC, Class 150, DR 18, Fitting with Rubber 
Division 33 - Utilities Gasket 10" tee S/EA |S 760 1.32 |$ 999.95 |RS Means (2017) 33.11,13.25.8160 
PVG, Class 150, DR 18, Fitting with Rubber 
Division 33 - Utilities Gasket 12" tee S/EA__ |S 1,025 132 |$ 1,348.61_|RS Means (2017) 33.11,13,25.8180 
Division 22 - Plumbing Stee| Pipe, Fittings are Ductile Iron 4" tee s/EA[S 200 1.32 |$ 263.14 [RS Means (2017) 22.11.13.48,4800 
Division 22 - Plumbing Steel Pipe, Fittings are Ductile Iron Stee S/EA |S 385 1.32 |$ 506.55 [RS Means (2017) 22.11,13,48,4810 
Division 22 - Plumbing Steel Pipe, Fittings are Ductile Iron 6" tee S/EA |S 450 1.32 |$ 592.07 [RS Means (2017) 22.11,13,48,4820 
Division 22 - Plumbing ‘Steel Pipe, Fittings are Ductile Iron tee S/EA (S$ 860 1.32 |$ 1,131.52 [RS Means (2017) 22.11,13.48,4830 
Division 22 - Plumbing Steel Pipe, Fittings are Ductile Iron 12" tee S/EA |S 1,400 132 |$ 1,842.00 [RS Means (2017) 22.11.13,48.4850 
Division 22 - Plumbing Steel Pipe, Fittings are Ductile Iron 14" tee $/EA |S 1,500 132 |$ 1,973.58 [RS Means (2017) 22,11,13,48,4851 
Division 22 - Plumbing Steel Pipe, Fittings are Ductile Iron 16" tee S/EA |S 1,675 1.32 |$ 2,203.83 [RS Means (2017) 22.11.13,48,4852 
Division 22 - Plumbing Steel Pipe, Fittings are Ductile Iron 20° tee S/EA |S 2,900 1.32 |$ 3,815.58 [RS Means (2017) 22.11,13,48.4854 
Division 22 - Plumbing Steel Pipe, Fittings are Ductile Iron 24" tee S/EA |S 4,250 1.32 |$ 5,591.80 [RS Means (2017) 22.11,13,48,4855 
Division 02 - Site Construction Demolition and Removal Disposal (offsite) s/cy__|$ 19.20 1.32 |$ 25.26 |RS Means (2017) 02,41.16.17.4250 up to five miles away 
8 CY truck, 25 mph ave., cycle 
Division 31 - Earthwork Demolition and Removal Offhaul, 8 C.Y. Truck $/cY | 5.10 1.32 |$ 6.71 |RS Means (2017) 31.23.23.20,0044 4 miles 
$55/cy fee from Redwood 
landfill, Fee is $45/ton if 
waste needs to comply with 
Marin County's recycling 
ordanance. If waste is 2 
Division 02 - Site Construction Demolition and Removal C&D Dumping and Hauling Fees $/cy__|$ 70.63 1.32 |$ 93.37 |RS Means / SF project (2016) cy/ton fee would be $90/ton 
Division 02 - Site Construction Demolition and Removal Patch Walls s/sF_ i$ 1.50 1.32 /$ 1.98 [estimate 
Division 02 - Site Construction Demolition and Removal Concrete Stab s/sF___|$ 0.99 1.32 |$ 1.30 [RS Means (2017) 02,41.16.17.0440 
Division 02 - Site Construction Demolition and Removal Concrete Elevated Slab s/cy__ i$ 35.50 132 /$ 46.71 |RS Means (2017) 02.41.19.16,0050 
Division 02 - Site Construction Demolition and Removal Concrete Wall '$/SF $ 143 132 |$ 1.88 |RS Means (2017) 02.41.16.17.2500 12" thick 
ion 02 - Site Construction Demolition and Removal Bituminous Pavement Removal s/sy |$ 9.80 1.32 /$ 12,89 [RS Means (2017) 02.41.13.17.5050 
Division 02 - Site Construction Demolition and Removal Concrete Pavement Removal s/sy|$ 16.15 1.32 /$ 21.25 |RS Means (2017) 02.41.13.17.5200 
Division 02 - Site Construction Demolition and Removal Concrete Curb Removal S/F |$ 7.20 1.32 |$ 9.47 [RS Means (2017) 02.41.13.17.6100 
$/SF of 
Division 02 - Site Construction Demolition and Removal Building Demolition floor | $ 278 132 |$ 3.66 |RS Means (2017) 13.05.05.50.0550 
Division 02 - Site Construction Demolition and Removal Steel Tank Demo, 275 gal SEAS 450 1.32 |$ 592.07 [RS Means (2017) 13.05.05.75.0510 
Division 02 - Site Construction Demolition and Removal Steel Tank Demo, 550-2200 gal S/EA |S 1,325 1.32 |$ 1,743.33 |RS Means (2017) 13.05.05.75.0520 
Division 02 - Site Construction Demolition and Removal Steel Tank Demo, 5000-10000 gal S/EA |S 1,625 1.32 |$ 2,138.04 [RS Means (2017) 13.05.05.75.0530 
Division 02 - Site Construction Demolition and Removal Steel Tank Demo, 15000-30000 gal S/EA |S 3,250 1.32 |$ 4,276.08 [RS Means (2017) 13.05.05.75.0540 
Division 02 - Site Construction Demolition and Removal Piping, 4”-6" S/F [Ss 14.90 132 |$ 19.60 [RS Means (2017) 22.05.05.10.2100 
Division 02 - Site Construction Demolition and Removal Piping, 8°-14" S/F (S$ 25.00 1.32 |$ 32.89 |RS Means (2017) 22.05.05.10.2150 
Division 02 - Site Construction Demolition and Removal S/F [S 31.00 1.32 |$ 40.79 |RS Means (2017) 22.05.05.10.2153 
Division 02 - Site Construction Demolition and Removal S/F |S 39.50 1.32 |$ 51.97 |RS Means (2017) 22.05,05.10.2155 
Division 02 - Site Construction Demolition and Removal Piping, 30°-36" S/F |S 54.00 1.32 |$ 71.05 |RS Means (2017) 22.05,05.10.2156 
Division 02 - Site Construction Demolition and Removal Ductwork, 30° H, 26" W S/F Ss 855 1.32 /$ 11.25 [RS Means (2017) 23.05.05.10.1500 
RS Means (2019) - raw unit costs have 8 hours with 4" diaphragm 
Division 31 - Earthwork Dewatering $/DAY__|$ 1,094 1.00 |$ 1,091.22 |location factor embedded in it 31.23.19,20.1000 pump, labor included 
Division 31 - Earthwork Dewatering $/DAY_|$ 272.81 1.32 |$ 358,93 [RS Means (2017) 31.23.19,20.1020 [Add 2 additional pumps 
Division 31 - Earthwork Dewatering $/DAY_|$ 4,092 1.03/$ 4,204.60 |RMC, not identified (2017) Total for 24 hours, 3 pumps 
‘$/inch- 
diam per 
LF of 
Division 31 - Earthwork Microtunneling casing |$ 48,00 1.03] $ 49,32 |RMG, not identified (2017) 
Division 31 - Earthwork Microtunneling Launch Shaft $ 300,000 1.03] $ 308,249.42 |RMC, not identified (2017) 
Division 34 - Earthwork Microtunneling Reception Shaft $ 150,000 1.03/$ 154,124.71 [RMG, not identified (2017) 
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Appendix A-5 Basis of Cost 


Exhibit 2: R&R Values Used from Valley Water 


This exhibit provides a list of the R&R values used from the v.65 export of Valley Water's asset management 
database. As requested by Valley Water, the “cell reference” column indicates the location of the cell in the 
exported file, and the “ID” column indicates the relevant asset's ID. 
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Exhibit 2: Asset Types, Classes, and R&R Basis 


Asset Class ot type rene Replacement Cycle Renewal Cycle Renewal Costs _ Valley Water ae 
ID (Years) (Years) (Percent) Asset ID 
AC1 _ |Site ImprovjRoadways and Walkways 75 30 25% Laz Replacement - Valley Water asset database; Renewal - Expedited Purified Water Program 
AC2__ |Site Improv|Metals and Fencing 75 0 0% tia Valley Water asset database 
AC3 [Earthwork [Subgrade Structural Piles 70 30 25% Expedited Purified Water Program 
AC4 _|Concrete [Above/Below Grade (slabs, pads, vaults, etc.) 100 by 25% Expedited Purified Water Program 
ACS _ [Equipment [Pumps, Chemical metering 10 0) 0% PU2T Valley Water asset database 
AC6 _ [Equipment [Pumps, Process/Product, 25-50 HP submersible 15 0) 0% PU25 Valley Water asset database 
AC7__ [Equipment [Pumps, Process/Product, 25-75 HP 20 10 30% PUI2 Replacement - Valley Water asset databaseRenewal - Expedited Purified Water Program 
AC8__|Equipment |Pumps, Process/Product, 100-200 HP 30 15 30% PUL4 Valley Water asset database 
AC9 [Equipment [Flow Meters 10 0) 0% FET Valley Water asset database 
AC 10 |Equipment |Static Mixers 40 0) 0% MX5 Valley Water asset database 
AC ii _ [Equipment [Tanks, Process (steel) 50 20 30% Expedited Purified Water Program 
AC 12 __|Equipment [Ozone system 50 2B 75% Engineer's Estimate 
AC 13 _ [Equipment [Biologically activated carbon (BAC) system 50 25 75% Engineer's Estimate 
AC 14 |Equipment |UF system 50 pay 75% Engineer's Estimate 
AC 15 _ [Equipment [RO System 50 2 75% Engineer's Estimate 
AC 16 |Equipment |Decarbonator System 40 20 20% Expedited Purified Water Program 
ACI7__ [Equipment [UV System 50 25 75% Engineer's Estimate 
AC 18 _ |Structures/|Process Building (prefabricated steel, single story) 75 0 0% BUS Valley Water asset database 
AC 19 _ |Structures/|Canopies, Steel 75 0) 0% Expedited Purified Water Program 
AC 20 _|Chemical T{Tanks, Chemical (carbon steel, vertical) 40 8 20% TK22 Replacement - Valley Water asset databaseRenewal - Expedited Purified Water Program 
AC 21 _ [Chemical T{Tanks, Chemical (fiberglass reinforced plastic, vertical) 25 8 20% Expedited Purified Water Program 
AC22_|Chemical T{Tanks, Chemical (high-density polyethylene, vertical) 25 8 20% Expedited Purified Water Program 
AC 23 _ |Mechanical|Piping, Conveyance 100 20 4% Expedited Purified Water Program 
AC 24 __ |Mechanicall Piping, Process (stainless steel or equivalent) 100 0) 0% Replacement - Expedited Purified Water Program, Renewal - Standard industry sources 
AC 25 _ |MechanicallVaives 30 0) 0% Expedited Purified Water Program 
AC 26 _ [Electrical [Electrical Equipment and Accessories 25 0) 0% CPE Valley Water asset database 
‘AC 27 _ |Instrumentdinstrumentation (except flow meters) 20 0) 0% Expedited Purified Water Program 
AC28__ |N/A NO CAPITAL/R&R COST 0 0 0% 
AC 29 _ |[Equipment|Pumps, Process/Product, >200 HP 50 py 30% PUG Valley Water asset database 
AC30_ |Equipment|MBR System 50 pa 75% Engineer's Estimate 
AC31__|Concrete [Concrete water tank 100 20 1% TK 39 DN Tanks vendor proposal 
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Table 7. San José AWPF; 24 mgd for RWA (Portfolio 1b) 
Table 8. PL-1, 60-inch effluent pipeline from SJ/SC RWF to San José AWPF (Portfolio 1b)..... 
Table 9. PL-4, 48-inch purified water pipeline from San José AWPF to Penitencia WTP (Portfolio 1b) ............ 29 
Table 10. PS-2, pump station to convey San José AWPF purified water to Penitencia WTP (Portfolio 1b)....... 30 


Table 11. Penitencia WTP site improvements (Portfolio 1b) 


Portfolios 1c and 1d cost estimate details. 
Table 12. San José AWPF; 24 mgd for TWA (Portfolios 1c and 1d)... 
Table 13. PL-1, 60-inch effluent pipeline from SJ/SC RWF to San José AWPF (Portfolios 1c and 1d)...........+ 41 


Table 14. PL-40, 36-inch purified water pipeline from San José AWPF to Gibraltar Reservoir at the 
Milpitas Pipeline North Terminus (Portfolio 1c)... 


Table 15. PL-41, 24-inch purified water pipeline from San José AWPF to delivery point North of Hwy 101 
in Santa Clara (Portfolio 1c)...... as 


Table 16. PS-14, pump station to convey San José AWPF purified water to Penitenica WTP modulating 
valve vault via PL-40 and Milpitas Pipeline (Portfolios 1c)... 


Table 17. PS-15, pump station to convey San José AWPF purified water to delivery point North of Hwy 101 
in Santa Clara (Portfolios 1c)... 


Table 18. PL-42, 36-inch purified water pipeline from San José AWPF to modulating valve vault at 
Penitencia WTP (Portfolio 1d) ... sass 


Table 19. PL-43, 24-inch purified water pipeline from San José AWPF to delivery point North of Hwy 101 
in Santa Clara (Portfolios 1d). 


Table 20. PS-16, pump station to convey San José AWPF purified water to Penitenica WTP modulating 
valve vault via PL-42 (Portfolio 1d) 
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Table 21. PS-17, pump station to convey San José AWPF purified water to delivery point North of Hwy 101 
in Santa Clara (Portfolio 1d)... 


Portfolio 2a cost estimate details .. 


Table 22. Combined Regional AWPF in Palo Alto; 24 mgd for GWR, 0.5 mgd for NPR+ (Portfolio 2a).........024 54 
Table 23. PL-5, 36-inch effluent pipeline from Palo Alto RWQCP to Palo Alto AWPF (Portfolio 2a) «0... 59 
Table 24. PL-6, 36-inch effluent pipeline from Sunnyvale WPCP to Palo Alto AWPF (Portfolio 2a)... 60 
Table 25. PL-7, 48-inch purified water pipeline from Palo Alto AWPF to LGRP (Portfolio 2a). 

Table 26. PS-3, pump station to convey Palo Alto RWQCP effluent to Palo Alto AWPF (Portfolio 2a)...............! 62 
Table 27. PS-4, pump station to convey Sunnyvale WPCP effluent to Palo Alto AWPF (Portfolio 2a)............4. 64 
Table 28. PS-5, pump station to convey Palo Alto AWPF purified water to LGRP (Portfolio 2a)... cesses! 66 


Table 29. LGRP site improvements (Portfolio 2a) 


Portfolio 2b cost estimate details .. 


Table 30. Combined Regional AWPF in Sunnyvale; 24 mgd for GWR, 0.5 mgd for NPR+ (Portfolio 2b).......... 72 
Table 31. PL-8, 36-inch effluent pipeline from Palo Alto RWQCP to Sunnyvale AWPF (Portfolio 2b)... 77 
Table 32. PL-9, 48-inch purified water pipeline from Sunnyvale AWPF to LGRP (Portfolio 2b)....... 

Table 33. PS-6, pump station to convey Palo Alto RWQCP effluent to Sunnyvale AWPF (Portfolio 2b) ............ 79 
Table 34. PS-7, pump station to convey Sunnyvale AWPF purified water to LGRP (Portfolio 2b) .......eeeeseeeee 81 


Table 35. LGRP site improvements (Portfolio 2b) 


Portfolio 4 cost estimate details .... 


Table 36. Separate Regional AWPF in Palo Alto; 14 mgd for GWR (Portfolio 4)... ceeeseeeeeseeeseeteneseeesteeeeeeeea 87 
Table 37. Separate Regional AWPF in Sunnyvale; 10 mgd for GWR, 0.5 mgd for NPR+ (Portfolio 4)..........024:! 92 
Table 38. PL-5, 36-inch effluent pipeline from Palo Alto RWQCP to Palo Alto AWPF (Portfolio 4)... cece! 97 


Table 39. PL-10, 36-inch purified water pipeline from Palo Alto AWPF to mid-point connecting to Joint 
Purified Water Pipeline (Portfolio 4) ... 


Table 40. PL-11, 48-inch purified water pipeline from Joint Purified Water Pipeline to LGRP (Portfolio 4) .....99 


Table 41. PL-12, 36-inch purified water pipeline from Sunnyvale AWPF to mid-point connecting to Joint 
Purified Water Pipeline (Portfolio 4) 


Table 42. PS-3, pump station to convey Palo Alto RWQCP effluent to Palo Alto AWPF (Portfolio 4)... 104 
Table 43. PS-9, pump station to convey Palo Alto AWPF purified water to LGRP (Portfolio 4)... 103 
Table 44. PS-10, pump station to convey Sunnyvale AWPF purified water to LGRP (Portfolio 4)... 105 


Table 45. LGRP site improvements (Portfolio 4). 


Morgan Hill options cost estimate details 


Table 46. PL-35, 16-inch NPR+ pipeline from Metcalf Energy Center to Burnett Road at Monterey 
(Morgan Hill Option 1) 


Table 47. Satellite WWTP and AWPF, 2.5 mgd for GWR (Morgan Hill Option 2) .......cceseseeeseeseeeseeeeseseeeseeeeeeseee 11:2 


Table 48. PS-13, pump station to convey Morgan Hill AWPF purified water to San Pedro Recharge Ponds 
(Morgan Hill Option 2) 
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Table 49. PL-25, 16-inch purified water pipeline from Morgan Hill AWPF to San Pedro Recharge Ponds 
(Morgan Hill Option 2) 


Table 50. Satellite WWTP and AWPF, 2.5 mgd for GWR (Morgan Hill Option 3) 


Table 51. PS-11, pump station to convey Morgan Hill AWPF purified water to the booster pump station 
(Morgan Hill Option 3) 


Table 52. PS-12, pump station to convey purified water from the booster pump station to Anderson Reservoir 
(Morgan Hill Option 3)... 


Table 53. PL-26, 16-inch purified water pipeline from Morgan Hill AWPF to Anderson Reservoir 
(Morgan Hill Option 3) 


Future opportunities and alternative elements cost estimate details 
Table 54. NPR+ AWPFs.... 


Table 55. Purified water pipeline extension from LGRP to Rinconada WTP for RWA (PL-36; 
Portfolios 1a, 2a, 2b, and/or 4)..... 


Table 56. NPR+ intertie between Mountain View and Sunnyvale 


Table 57. NPR+ intertie between Sunnyvale and SBWR. 
Table 58. PL-15, 36-inch purified water pipeline from Moffett Field to Sunnyvale WPCP.........::cssseeseeeseeeeee 


Table 59. PL-16, 36-inch purified water pipeline from Sunnyvale WPCP to Arques (East) 
Table 60. PL-17, 36-inch purified water pipeline from Sunnyvale WPCP to Arques (East) 
Table 61. PL-18, 36-inch purified water pipeline from Moffett Field to Arques (West 


Table 62. PL-19, 36-inch purified water pipeline from Arques (West) to Arques (East) .. 
Table 63. PL-20, 48-inch purified water pipeline from Arques (West) to Arques (East) . 
Table 64. PL-31, 48-inch purified water pipeline from Sunnyvale WPCP to LGRP 
Table 65. PL-32, 48-inch purified water pipeline from Arques (West) to LGRP. 
Table 66. PL-33, 36-inch purified water pipeline from Palo Alto AWPF to Sunnyvale WPCP.........sseeseeseeeeee 142 


Table 67. PL-44, 36-inch pipeline from PA AWPF to West Pipeline at Stevens Creek Blvd 
(West County TWA) 


Table 68. Westside AWPF (West County Treated Water Augmentation) 


Table 69. PS-18, pump station to convey Palo Alto AWPF purified water to West Pipeline at Stevens Creek 
(West County TWA) .. 150 


Lifecycle Costs 

Table 70. Life-cycle cost for Portfolio 1a 
Table 71. Life-cycle cost for Portfolio 1b 
Table 72. Life-cycle cost for Portfolio 1¢ 
Table 73. Life-cycle cost for Portfolio 1d 


Table 74. Life-cycle cost for Portfolio 2a 
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Table 75. Life-cycle cost for Portfolio 2b 
Table 76. Life-cycle cost for Portfolio 4 
Table 77. Life-cycle cost for Morgan Hill Option 1 (NPR+ from SBWR)......:ccssssecesseesesesesseestsseeesteteeeeeeeseeeeeneee 172 
Table 78. Life-cycle cost for Morgan Hill Option 2 (GWR) 
Table 79. Life-cycle cost for Morgan Hill Option 3 (SWA) 
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Cost estimates summary 
Table 1. Overview of Capital and Annual O&M Costs for North County Portfolios and South County Reuse Options 


Length Annual Purfiog Water) tal Estimated Cost" (SM) Rounded Estimate” ($M) 
of ‘al Estimates ‘ jounded Estimate” 
ENE Ino. Project element Location or start point End point On “a pata ae a re el ern 
(LF) | (rites) | Lower | Upper Capital Annual O&M Capital ‘Annual O&M 


bound | bound 
1a - PORTFOLIO SUMMARY 
AWPF-1a |AWPF for GWR San José - 
PLA Effivent Pipeline (PL) '5)/SC RWF San José AWPF 
PL Purified Water PL. [San José AWPF LGRP 
PS Purified Water Pump Station (PS) San José AWPF LGRP 
GRP. LGRP Site Improvements 
PL Easements Easement” SJ/SC RWF 
= Source water Purchased supply for reuse S)/SC RWF 
[Subtotal - Excluding ROCM 
ROCM ta ROCM strategy 


TOTAL 


2b - PORTFOLIO SUMMARY 
Table 7 |AWPF-2b |AWPF for RWA, San José i= 
Table 8 PL Effluent PL S//SC RWF San José AWPF 
Table 9 PL-4 [Purified Water PL San José AWPF Penitencia WTP. 
rable 10 PS2 Purified Water PS San José AWPF Penitencia WTP 
PENA Penitencia Site Improvements. 
PL Easements Easement® 

Source water Purchased supply for reuse” SJ/SC RWF 
ing ROOM 
JRocw-ib ROCM strategy 


|AWPF-10/d |AWPF for TWA San José - 
PLA Effivent PL [Su/SC RWF San José AWPF 
PL-40 Purified Water PL San José AWPF Penitencia WTP 
PLaL Purified Water PL [San José AWPF Santa Clara 

[Psa Purified Water PS [San José AWPF Penitencia WTP 
PSs Purified Water PS [San José AWPF Santa Clara 

PL Easements, Easement” = 
[Source water Purchased supply for reuse~ SJ/SC RWF 
ing ROCM 
ROCM- 1c ROCM strategy 


1d -PORTFOLIG SUMMARY 
rable 12 AWPF-16/d |AWPF for TWA San José 
PLA Effivent PL S)/SC RWF San José AWPF 
PLA2 Purified Water PL San José AWPF Penitencia WIP 
PL-43 Purified Water PL [San José AWPF [Santa Clara 

PS-16 Purified Water PS [San José AWPF Penitencia WIP 
PS-A7 Purified Water PS [San José AWPF Santa Clara 

PL Easements Easement” = 
[Source water Purchased supply for reuse” [sJ/SC RWF 
ROM 
ROCM-id ROCM strategy 


[ Brown»-Caldwell 


5 


Appendix A-6 


Table no. in 


Appendix AG big 


2a PORTFOLIO SUMMARY 


Project element 


AWPF for GWR. 


Location or start point 


Palo Alto 


End point 


Production 
capacity (mgd) 


Length Annual Purified Water) otal Estimated Cost"* (SM Rounded Estimate” ($M! 
Yield” (AFY) ¥ “ (sm) = miata’: at 
Lower | Upper 
(UF) | (elles) | ind | bound Capital Annual O&M Capital Annual O&M 


Effluent PL 


Palo Alto RWOCP 


[Palo Alto AWPF 


15,150 


Effluent PL 


[Sunnyvale WPCP 


Palo Alto AWPF 


38,820 


Purified Water PL 


Palo Alto AWPF 


LGRP 


107,400 


Effiuent PS 
Effluent PS 


[Palo Alto RWOCP 
[Sunnyvale WPCP 


Palo Alto AWPF 
Palo Alto AWPF 


Purified Water PS 


Palo Alto AWPF 


LGRP 


LGRP Site Improvements 


PL Easements 


Easement” 


[Source water 
ing ROCM 


Purchased supply tor reuse™ 


PA RWOCP and SV WPCP 


ROCM-2a 


ROCM strategy 


|AWPF.2b 


JAWPF for GWR: 


[Sunnyvale 


Recycle Hill Site Prep* 


Geotech 


PLS 


Effluent PL 


[Palo Alto RWQCP 


PLO 


Purified Water PL 


[Sunnyvale AWPF 


PS-6 
PST 


Effluent PS 
Purified Water PS 


Palo Alto RWQCP 
[Sunnyvale AWPF 


GRP 


LGRP Site Improvements 


PL Easements 


Easement” 


143,180 


Source water 


Purchased supply for reuse” 


PA RWQCP and'SV WPCP. 


ing ROCM 


ROCM-2b 


UMMARY 
JAWPF-4 (1 of 2) 


IROCM strategy 


AWPF for GWR 


Palo Alto 


AWPF-4 (2 of 2) 


JAWPF for GWR. 


[Sunnyvale 


Recycle Hill Site Prep* 


Geotech 


PLS 


Effluent PL 


Palo Alto RWQCP 


Palo Alto AWPF. 


PLa0 


Purified Water PL 


Palo Alto AWPF 


Joint Purified Water PL 


PLAdL 


Purified Water PL 


Joint Purified Water PL 


LGRP 


PLa2 


Purified Water PL 


[Sunnyvale AWPF 


Joint Purified Water PL 


PS-3 


Effient PS 


Palo Alto RWQCP 


Palo Alto AWPF 


PS9 


Purified Water PS. 


Palo Alto AWPF 


LGRP 


PS-10. 


Purified Water PS 


Sunnyvale AWPF 


LGRP. 


|LGRP-1. 


LGRP Site Improvements 


PL Easements 


Easement” 


133,550 


[Source water 


Purchased supply for reusey 


PA RWQCP 


Source water 


Purchased supply for reuse 


sv WPCP 


[Subtetal - Palo Alta components only (Exéludi 


jing ROCM) 


[Subtotal - Remaining Sunnyvale components (Excluding ROCM) 


[Subtotal Palo Alto and Sunnyvale, Excluding ROCM 


ROCM strategy 
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‘Annual Purified Water 
Table no. in Yield" (AFY) 

¥ Lower Upper 
bound | bound 


Total Estimated Cost” ($M) Rounded Estimate"* ($M) 
Project element Location or start point 


Capital Annual O&M Annual O&M 


Morgan Hill - Option 4 (NPR* Irom SBWR) 
PL-35 Recycled Water PL Metcalf Energy Center Burnett Road at Monterey 
PL Easements Easement 
INPR+ Distribution [Morgan Hill NPR+ distribution system [Burnett Road at Montere 
[Source water Purchased supply for reuse” [S1/SC RWF 


Morgan Hit! - Option 2 (GWR) 
Table 47 MH-Satetlite ‘Satellite WWTP and AWPF for GWR MH trunk fine 
Table 48 PSi3 Purified Water PS MH AWPF 

PL25 Purified Water PL IMH AWPF 

PL Easements Easement” 5 
Source water Purchased supply for reuse* IMB trunk line 
ing ROOM 
[ROCM-MH ROCM strategy E 


MH-Satellite ‘Satellite WWTP and AWPF for SWA MH trunk line 
PS-11 Purified Water PS. MH AWPF 
Psi2 Purified Water PS Booster PS 
PL26 Purified Water PL IMH AWPF 
PL Easements Easement’ = 
- Source water Purchased supply for reuse” IMH trunk line 
TOTAL - Excluding ROCM 
5 ROCM-MH ROOM strategy E 

TOTAL 
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Table no. in 


Appendix AG bien 


West County TWA (potential future opportu 


Westside TWA 


Project element 


WPF 


Location or start point 


San José 


End point 


Diameter 
(in) 


Production 
capacity (mgd) 


Horsepower 
(hp) 


Length 


‘Annual Purified Water 


Total Estimated Cost”* (SM) 


Rounded Estimate”* ($M) 


Yield” (AFY) 
(LF | totes) | fewer | Beer | capitai | Annuatoam | Capital | Annual om 


PLS 


Effluent PL 


Palo Alto RWQCP 


Palo Alto AWPF 


PLS 


Effluent PL 


[Sunnyvale WPCP 


Palo Alto AWPF 


PL44 


Purified Water PL 


Palo Alto AWPF 


West Pipeline at 
Stevens Creek Bivd 


PSS 


Effluent PS 


Palo Alto RWQCP 


Palo Alto AWPF 


Psa 


Effluent PS 


[Sunnyvale WPCP. 


Palo Alto AWPF 


PS-18, 


Purified Water PS. 


[Palo Alto AWPF 


[West Pipeline 


PL Easements 


Easement® 


110,570 


Source water 


Purchased supply for reuse™ 


PA RWQCP and 
SV WPCP. 


ingROCM 


Palo Alto 


[Sunnyvale 


Puritied Water PL 


San José 


LGRP. 


Rinconada WTP. 


INPR+ Intertie PL 


Mountain View 


Sunnyvale 


INPR+ Intertie PL 


[Sunnyvale 


SBWR 


Purified Water PL 


Moffett Field 


[Sunnyvale WPGP 


Purified Water PL 


Purified Water PL 


/PL connection point, near 
Sunnyvale WPCP 
PL connection point, near 
Sunnyvale WPCP 


|Arques (east) 


JArques (west) 


Purified Water PL 


Moffett Field 


Arques (west) 


Purified Water PL 


JArques (west) 


Arques (east) 


Purified Water PL 


Arques (west) 


Argues (east) 


Purified Water PL 
Purified Water PL 


PL connection point, near 
Sunnyvale WPCP 
Arques (west) 


GRP 


LGRP 


Purified Water PL 
(Portfolio 2a alternate alignment) 


Palo Alto AWPF 


PL connection point, near 
[Sunnyvale WPCP 


a. Upper bound of yield is assumed in facility sizing for cost estimates and for the purposes of calculating source water costs. Lower bound reflects potential source water availability limitations or groundwater basin capacity. See Appendix A-2 for additional information on flow assumptions. 


b. All costs reported in July 2019 dollars. 
c. All capital costs are rounded up to the nearest $5 million; annual O&M costs are rounded up to the nearest $100,000. 
d. Assumes that pipeline easement cost is $32/foot for all pipelines except Portfolios 1b, 1c, and 1d. Pipeline easements for Portfolios 1b, 1c, and 1d are assumed to cost $222/foot. 
e. Assumes unit cost of source water purchased as supply for all portfolios is $100/AF. For Morgan Hill, Option 1 assumes a source water cost of $600/AF and Options 2 and 3 assume no cost for source water, due to exchange of equal volume of raw water for groundwater recharge. 


f. Based on estimate prepared by for the Expedited Purified Water Program Plan, escalated to 2019 dollars. 


&. Based on estimate prepared by City of Sunnyvale staff in 2016. The original estimate was rounded up to $40 million and escalated to 2019 dollars. 
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Portfolio 1a cost estimate details 
Table 2. San José AWPF; 24 mgd for GWR (Portfolio 1a) 


Brown ww * 


Caldwell 5 


Focus: Cost Summary 
Element: AWPF (GWR) 
Capacity / Treatment: 24.5 mgd 


Location: Palo Alto 


All capital costs are rounded to $1 million, and O&M costs are rounded 10 $100,000. 


(Capital Costs 
Raw / Construction Costs 

Contingency » Treatment Facility 
Construction Cost Subtotal 


Tax on Materials (applied to halt of subtotal) 


General Contractor Overhead and Profit 
Estimated Total Construction Cost 
Owner's Reserve for Change Orders 
Environmental Documentation and Permits 
Engineering Services (Design) 
Construction Management 
Engineering Services During Construction 


Consumables (Equipment, Mechanical, Electrical, |&C) 


Energy/Power 
Chemicals 
Labor 
[Total Annual O&M Cost 


Replacement and Renewal Costs* 
100-yr Litecycle (present value, $2019) 
20-yr Lifecycle (present value, $2019) 
*See Appendix A-5 (Basis of Cost) for explanation of methodology 


[AWPF Unit Cost ($/AF) 


Annualized Capital Cost 
Annual O&M Gost 

Annual R&R Cost 

Total Annual Cost 

Annual Yield 

AWPF Unit Cost, 30-yr Lifecycle ($/AF) 


3%, 30 yrs 


annual average of 30-yr lifecycle 


AF 


130,000,000 
33,000,000 
163,000,000 


8,000,000 


25,000,000 
196,000,000 


30,000,000 


30,000,000 
26,000,000 
24,000,000 


172,000,000 
75,000,000 


15,610,000 
13,580,000 

2,500,000 
31,690,000 
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Construction Costs by Division 
Division 01 - General Requirements $ 
Division 02 - Site Construction 

Division 03 - Conerete 


Division 04 - Masonry 


Division 05 - Metals 
Division 06 - Woods, Plastics, and Composites 


Division 07 - Thermal and Moisture Protection 
Division 08 - Doors and Windows 

Division 09 - Finishes 

Division 10 - Specialties 

Division 11 ~ Equipment 


Division 12 - Furnishings 

Division 13 ~ Special Construction 
Division 14 ~ Conveying Systems 
Division 15 - Mechanical 


Division 17 - Instrumentation 

Division 24 ~ Fire Suppression 

Division 22 - Plumbing 

Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC) 
Division 26 - Electrical 

Division 27 - Communications 

Division 28 - Electronic Satety and Security 

Division 31 - Earthwork 

Division 32 ~ Exterior Improvements 

Division 33 - Utilities 

Division 40 - Process Integration 

Division 41 ~ Material Processing and Handling Equipment 
Division 42 - Process Heating, Cooling, and Drying Equipment 


HHO HHREnnnwnn wae 


Division 43 - Process Gas and Liquid Handling, Purification, and Storage 
Division 44 - Pollution and Waste Control Equipment 

Division 46 - Water and Wastewater Equipment 

TOTAL 


OHne 


Cost Summary 


‘% of Total Cost 
11,829,800 9% 


0% 
7,131,400 Sm 


16,733,600 


4,040,800 
111,200 


16,943,700 


18,291,800 


49,112,000 
130,000,000 
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Date:[iayg72020 
Focus:[Cost Inputs and RAR 80 Project Number:| 154772 
AWPF (GWR) Estimate Version Number:[2.0 
Prepated by:|R. Guillen 
Checked By:[D. Mulacek 
Cost Method E 
hy var ea Las Ag/uMed Winit = 
‘Din O1 - Ge 1 
wision O1 - Genera Mobilization 10% of Divisions 2-47 
Requirements. 
Division 31 - Earthwork Site Clear and Grub 
Division 31 - Earthwork Strip Topson 
Division 31 - Earthwork Backfil Haul to Site (3 over entire site) 
This seems low, but used means est 
ey fi ¥ " 
Division 31 ~ Earthwork Backtill Placement (3! aver entire site) ee Seplaebat ean bias 
Division 34 ~ Earthwork Excavation 
Division 34 ~ Earthwork Compaction 
Division 31 - Earthwork Grading 
Division 31 - Earthwork Shoring, Sheeting, and Bracing 
Division 31 ~ Earthwork Offhaul Allowance: Engineer's Estimate 
Division 31- Earthwork | Sitework Aggregate Base 
Division 31 - Earthwork Sitework Asphalt 
Division 31 - Earthwork | Sitework Graver 
Division 31 - Earthwork Sitework Site Dewatering Allowance 
Division 31 - Earthwork Sitework Landscaping Allowance Estiniated! fram SVAWEC tostsrasseumies propoional 
increase in cost with site acreage 
Estimated from SVAWPC casts; assumes proportional 
Division 31 - Earthwork | Sitework Lighting and Security Alowance 41,010,756 ‘ oh Sesuries Rapa s 41,010,800 
Increase in cost with site acreage 
Ps estimate fe internet, 
Division 31 - Earthwork —_| Sitework utility Connections Allowance $ 00] NS POR ER eT ee pt, aT RAO 5 100,000 
connections: 
Division 26 ~ Electrical Sitework New Electrical Service Allowance 2,000,000 Engineer's Estimate 2,000,000 
[Assumes (2) 40” diameter slabs; Based on SVAWPC 
[Division 31 - Earthwork Sitework Subgrade Structural Piles 2,513) SF s Schedute of Values- 14"x14" prestressed concrete Inter Process Tank 
piles including installation, fabrication, delivery -5ft 
spacing between piles 
[Division 31 — Earthwork | Sitework Banch Waste Pipeline 2925 ainch, MLCSP, 11° Cover 7,434,900 [pant infrastructure 
Division 31 — Earthwork |Sitework [Sheeting and Shoring (Open Cul) 5x 7,434,900 [91 to 14 of cover 71,800 [plant infrastructure 
Division 34 - Earthwork Sitework Potholing: [ 29) Rural, $1,200 per 100 feet of pipe 36,100 [piant infrastructure 
Division 03 ~ Concrete Concrete influent Wetwell Slab 277 ‘See Site Work and Concrete Tab 178,600 |influent Wetwell & Pump Station 
Division 03 ~ Concrete Concrete influent Wetwell Walls 291 See Site Work and Concrete Tab 317,400 |influent Wetwell & Pump Station 
Division 03 ~ Concrete [Concrete UF Reverse Filtration Pumps Slab ay See Site Work and Concrete Tab 5 20,100 [Treatment Equipment 
Division 03 - Concrete (Gonerere Interprocess Tanks Slab 225) [[See Site Work and Concrete Tab $ 145,300 [Treatment Equipment 
Division 03 - Concrete Concrete belch “s Fumie, Coreearirinees, Bor eey 162 See Site Work and Concrete Tab $ 104,700 |Treatment Equipment 
Division 03 - Concrete Concrete Decarbonator Transfer Pumps Slab 53 ‘See Site Work and Concrete Tab 34,100 [Treatment Equipment 
nator Te IV Transfer Pi 
Division 03 ~ Concrete Concrete ee Pt Tosca ares UNL iver no 50d See Site Work and Concrete Tab 324,900 [Treatment Equioment 
Division 03 - Concrete Concrete |Chemical Storage Area Slab 813) ‘See Site Work and Concrete Tab 524,600 [Chemical Storage 
Division 03 ~ Concrete Concrete Chemical Storage Area Walls 72 See Sile Work and Concrete Tab 78,300 [Chemical Storage 
Division 03 ~ Concrete concrete Slat for Process Bullding 6,261] See Site Work and Conérete Tab 4,038,400 [Process Bulding 
Division 03 - Concrete Concrete Switchgear Slab 46 ‘See Site Work and Concrete Tab 29,900 /Electrical 
Division 03 - Concrete Concrete Transformer Slab 36| See Site Work and Concrete Tab 23,000 [electrical 
| We Equalizati II & Pe 
Division 03 - Concrete concrete Waste Equalization Wetwell Stabs 123 See Site Work and Concrete Tab s 7300 iciitaacmrte 4 
Division 03 - Concrete Concrete Waste Equalization Wetwell Walls 181] ‘See Site Work and Concrete Tab $ 197,100 eee ee Wetwell ruse 
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Brownwo 5 


Caldwell 4 


Date: 
BC Project Number: 


Estimate Version Number: 


[21/9/2020 
151772 


Fi. Guillen 


n ‘Cost Method £ 
Bivision ana € arn asset |D (Desenptian 2 quantity = Uni wast Method C: Assume Cost Tatal 7 
Alusted Unit 
ition a Pr 
Division 03 ~ Concrete concrete Piping Slab 33 cy $ 645] See Site Work and Concrete Tab 21,400 pee Eapstee is anc 
pasos z— Exe Exterior Chain Link Fence Around AWPF 2,932] LF $ 52.94 155,300 
improvements: 
Division 05 - Metals Metals Misc, Metals Allowance 1 us 750,000} Engineer's Estimate 750,000 |for 24 MGD facility 
Division 09 - Finishes Finishes (Coating Allowance 1 ts 1,000,000 Engineer's Estimate 1,000,000 [far 24 MGD facility 
Division 46 ~ Water and 
Wdey eared? Equipment Influent Pumps (to feed UF) 20] ea 47,545 interpolate from feed pumps on equip page 475,500 
October 2019 Pall Proposal includes filter skids. 
jviston 46 
piston 46 — Water and TEquipment Uitratitration Treatment 4 ts 10,341,971 strainers, reverse filtration pumps, CIP equipment, ar 10,342,000 |Fitration Treatment 
Wastewater Equinment 
equipment 
Mi - S ). SF fe P ; 
Divison AB Waterand— [eo Ge aaa 1 $34,000] 82880 0n lly 2016 So, SF quate for FRP Tanks $7 per ah 
Wastewater Equipment gal including appurtenances 
Filtration Treatment / Equipment 
Division 46 - Water and a cost linearly interpolated based on 
a 
Wastewater Equipmane. —_yeawement RO Transfer Pumps 200} 5 EA 71,786) 35,000 ee no re waves 
estimates 
Division 46 - Water and Proposal from Pall includes cartndge fiters, RO feed 
Equipment Reverse Osmosis 1 EA 27,390,000 pumps, RO Skids, CIP equipment, CIP chemical 27,390,000 |Filtration Treatment 
Wastewater Equioment 
pumps, Control panel, and startup 
PWision 46 = Water and |e awipment Decarbonator Transfer Pumps 4 EA 29,364 117,500 [Filtration Treatment 
Wastewater Equipment 
574/17 proposal from Danvel Mechanical includes (A) 
Division 46 = Water and | eavipment Decarbonator ci EA 1,513,749 Jdecarbonator towers, flow distributor system, media, 1,513,800 |Filtraion Treatment 
| Wastewater Equipment 
fam system 
Division 46 - Water and " 
Wastewater Equipment Equipment |UV/AOP Transfer Pumps 4 EA 35,424 141,700 |UV/AOP 
Pasion 46 - Waterand JE auipment LY influent Flowmeters, 3 EA 9,315 [Assumed 18" flowmeter 28,000 Juv/AOP 
Wastewater Equipment 
Division 40 ~ Water and 
lipment atic Mikers: ,132| 16,400 |UV/AOP 
Wastewater Eauipmene | ESUer static Mixer: 3 EA $ 12,13: 36,400 |uv/aor 
2 duty, 1 standby 12mgd rated. Package moludes 
Division 45 — Water and Je auipment lv system y EA 6,799,239 reactors, ballasts, UV lamps, chemical feed/static 6,799,200 |uv/AoP 
Wastewater Equipment 
mixing system 
Package includes one (1) Merrick Hydrated Lime 
acer hha Equipment Lime System 1 EA 41,222,965 Storage Silo with High Density Lime Slurry Continuous 1,223,000 |Lime System 
| Wastewater Equipment 
Production and Metering System 
Division 46 ~ Water and 7, i 
Wastewater Equipmen_feswi@ment Hydrogen Peroxide Metering Pumos 2 EA 37,500 Diaphragm pump, includes valves and appurtenances 75,000 |chemical Dosing 
Division 46 - Water and 
Pl i Judes Val 000 |ch it 
Ncalepeiche ecultigh Equipment Sodium Hydroxide Metering Punips 2 EA 37,500 Diaphragm pump, Includes valves and appurtenances 75,000 |Chemical Dosing 
Division 46 - Water and IS > 
ietiiee Caandoet Equipment Sodium Hypochlorite Merenng Purnps: 4 cA 37,500 Diaphragm pump, includes valves and appurtenances 150,000 | Chemical Dosing 
Division 46 ~ Water and 
Wastewater Equipmene _yenwement Aq. Ammonia Metering Pumps 2 EA 37,500 Diaphragm pump, includes Valves and appurtenances 75,000 [chemical Dosing 
Division 46 - Water and 
3 
Wastewater Equipment, yewwement Sodium Bisulfite Metering Pumps 2 cA 37,500 Diaphragm pump, includes valves and appurtenances 75.000 | Chemical Dosing 
Division 46 ~ Water and 
Wastewater Equipment bel inet Wtste, Ecjesttzationy Pasi 4 EA 151,800 607,200 |Additional Fumping Requirements 
[Division 43 ~ Process Gas 
Jand Liquid Handling, Special Construction {Process Building 84/525 SF 5 219 245) x 348'; furnished and installed 18,475,300 |Process Building 
[Punfication, and Storage 
Division 43 ~ Process Gas Need (wo tanks (approx 170.000 gallons each) 
}and Liquid Handling, [Special Construction Interprocess Storage Tank, 375,000 gallons 14 EA 3 534,375) Jassume 1 of 376,000 steel tank for costs, assumes 534,400 |Storage Tanks 


Purification, and Storage 


15 minutes of feed to the RO system at ultimate flows 
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Appendix A-6 


Date: [137972020 
BC Project Number:|151772 

Estimate Version Number: 
Prepared by;| 
Checked By:[D. Mulatek 


Brownwau 


Caldwell j 


(Cost Method G- Project 
)D (Deseraitani Sia Quantit Un) - Ca 


Division 43 ~ Process Gas 
jand Liquid Handling, Special Construction | Purified Water Storage Clearwell 4 1 EA 5 3,650,000 From ON Tanks cost proposal, need one 4 MGtank =| $ 3,650,000 |Prestressed Concrete lank 
Purification, and Storage 


Canopies for citric acid and sodium 


Division 43 - Process Gas bisulfite storage in UF CIP area, 
jand Liquid Handling, Special Construction | Chemicai Storage Area Canopy 4422) SF $ 108 $ 152,200 |estimated from SVAWPC canopy 
Purification. and Storage costs (assumes linear interpolation 


lof unit cost based on 454 sf) 


Division 43 ~ Process Gas 
jand Liquid Handling, Special Construction | RO Antiscalant (HOXLPE, Vert.) 2 FA 5 4,310} Assumes 30 day storage Es 8.700 Chemical Tanks 
Purification, and Storage 

Division 43 - Process Gas 


Jand Liquid Handing, Special Construction | Hydrogen Peroxide Tank (HOPE, Vert.) 2,500 2| EA $ 12.275 Assumes 30 day storage $s 24,600 |Chemical Tanks 

Purification, and Storage = | | 
Division 43 - Process Gas 

land Liquid Handling, Special Construction Sodium Bisulfite Tank (HDXLPE, Vert.) 2,000 2| EA § 5,793 Assumes 30 day storage $s 211,600 |chemical Tanks 


[Punfication, and Storage 


Division 43 ~ Process Gas 
jand Liquid Handling, [Special Construction Sodium Hydroxide Tank (Carbon Steel. Vert.) | 4,000 2 EA g 48,000) Assumes 30 day storage $ 96,000 |Chemical Tanks 
Punfication, and Storage 


Division 43 — Process Gas 
land Liquid Handling, Special Construction [Sodium Hypochlorite Tank (FRP, Vert.) 21,000 2 EA 8 220,500) 
Punfication, and Storage 


Assumes 7 day storage $ 441,000 |Chemical Tanks 


Division 43 — Process Gas 
Jand Liquid Handling, Special Construction | Sulfuric Acid Tank (Lined Steel, Vert.) 1.120 2 EA $ 13.440] Assumes 30 day storage s 26,900 Chemical Tanks 
Purification, and Storage 


Division 43 - Process Gas 
land Liquid Handling. Special Construction Aqueous Ammonia Tank (Horz, Carbon Steel) 1,000 2| EA $s 12,000 
Purification, and Storage 


Assumes 30 day storage $ 24,000 |Chemical Tanks 


jision 40 — Process 
DBO. SO™ Fi) Mechanical Piping allowance 30%] of $49,567,400] 30% of Equipment Gosis $ 14,870,300 
integration BI 
i ~ Proces 
pies 22 — Svere Mechanical Valve allowance 5%] Sof $14,870,300] 5% of Piping Allowance $ 743,600 
Integration 
Division 40 ~ Process 
Mechanical Fitting allowance By wot $14,870,300] 5% of Piping Allowance $ 743,600 
integration 
Division 40 — Proces 
iain g0'= Prema Mechanical Supports allowance 5x Wor $14,870,200] 5% of Piping Allowance + 743,600 
integration 
Division 26 - Electrical Electrical Electrical Allowance 30m| Mor $49,567,400] 30% of Equipment Costs = 14,870,300 
Division 17 = Instrumentation ||&C- W&C Allowance 25%] % of $16,870,300] 25% of Electrical Costs $ 4,217,600 
O&M Consumabies. UF Membranes Replacement 810] Membranes/yr s 1,980 Based on a typical membrane life of 3 years. $ 1,604,100 
loam Consumables RO Membranes Replacement 924] Membranes/yr $ 347 Based on a typical membrane life of 5 years $ 320,800 besenamaty PURER TCR 


Installation costs must be covered 


joam Consumables UV Lamp Replacement Lamps/vr Based on 12,000 hour replacement frequency 5 52500 eM labor 
loam Consumables UV Ballast Replacement Batlast/yr [Based on 5 year replacement frequency 45,800 be sravreag st pin 
joa [Consumables Pumping Equipment Consumables 2x] wot 1,675,400 [2% of Pumping Equipment Coat 

0am [Consumables Electrical Consumables 2%] wot 

foam [Consumables instrumentation Consumables Zs] __wof 

oem Pawer influent Pumps 5227,968] __hWwh 

ORM Power UF Air Scaur 40,249] kWh. 

foam Power UF Cie 13,403] kWh 

joaM Power RO Transfer Pumps 3.227.968] kWh 

O&M Power RO Inier Stage Pumps 653,496] kWh 

O&M Pawer RO CIP 2.362) __KWh 
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Appendix A-6 


[Cost Inputs and R&R 
|AWPE (GWR) 


Method 8 


adjusted Unit 


Date: 

8C Project Number: 
Estimate Version Number: 
Prepared by: 

Checked By: 


Cast Methad GoAs! 


[1/9/2020 
51772 


IR Guillen 
D.Mulacek 


Decarbonator Feed Pumps: $s 67,700 
[Decarbonator Blowers $ 54.100 
[GVZAOP Transfer Pumps A 135,300 
foam [UV System s 453,200 
joaM RO Concentrate Waste Pumps § 182,600 
fom Waste Equalization Pumps g B1,200 
joaM [Chemical Metering Pumps [Assumed 7 duty chemical metering pumps 3 4.800 
Seok ill [Costs based on Expedited Purified Water Program 5 jagand 


Estimates 
[Costs based on Expedited Purified Water Program 


jos 3.100 
Estimates 
PPh ete acd [Costs based on Expedited Purified Water Program $ 204400 
Estimates 
T 
ahi omen Pareainn [Costs based on Expedited Purified Water Program é en 


Estimates 
[Costs based on Expedited Purified Water Program 


joaM Sodium Hydroxide § 276,800 
Estimates 
iti Pr 
ca Sodlueh Hypocn tore [Costs based on Expedited Purified Water Program : toda woe 
Estimates 
[oaM [based on 12 mé/l dose s 131,500 
eam [Costs based on Expedited Purified Water Program é 26.60 
Estimates 
i 
a [Costs based on Expedited Purified Water Program — | was 


Estimates 
[Costs based on Expedited Purified Water Program 


jo&M 


jo&M 


Controt Tech I 


Supervisor 


hours/yr 


hours/yr 


O&M [Chemicals RO Low pH Cleaner 
Estimates 
ifi Pr 
joam chemicals RO High pH Gleaner eee eee expe PLS eR Evian | ig 58,900 
Estimates 
Assumes three plant operators 40 
O&M Water Plant Operator Rours/yr $ 1,018,400 |hours per week for 52 weeks ina 
year (3 FTE) 
Assumes two senior mechanics 40 
|O&M St Mechanics hours/yr $ 716,700 |hours per week for 52 weeks ina 


$ 716,700 


$ 346,500 


year (2 FTE) 

[Assumes two control tech 40 hours 
per Week for 52 weeks ina year (2 
FTE) 

Assumes one Supervisor 40 hours 
per week tor 52 weeks ina year (2 
FTE) 
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Table 3. PL-1, 60-inch effluent pipeline from SJ/SC RWF to San José AWPF (Portfolio 1a) 


| HydroScienced 


Project: Countywide Water Reuse Master Plan Project faves peace a 
paneuk? PL-1. Effluent PL from SJ/SC RWF to San Diam 60 inch Prepared By: N Venugopal 
mt José AWPF Length 2,000 feet Checked By: C Lam 


Estimate Type: Planning 


Cost Summary by Division 


Spec. Division Subtotal Notes 


1- General Requirements 


2-Sitework $ 2,600,000 
Raw Construction Subtotal ]$ 2,800,000] 
Soft Costs Metric Value S 


25% Construction Contingency| $ 700,000 
Construction Cost Subtotal] $ 3,500,000 


Percentage of materials costs (materials cost 


a i Ii If ti 
9% Tax on Materials (Applied to half of subtotal)| $ 200,000 estimated as 50% of construction cost subtotal) 


15% Overhead and Profit) $ 500,000 
Total Construction Cost] $ 4,200,000 
15% Owner's Reserve for Change Orders} $ 600,000 


15% Engineering Services (Design)| $ 600,000 
Construction Management| $ 500,000 
Engineering Services During Construction| $ 500,000 


TOTAL CAPITAL COST| $__ 6,400,000 


item Description SEO  Tanetentny. Quantity Unt Unit Cost Total Cost 
Metric 

1 - General Requirements 200,000 

Traffic Control (Heavy Urban) 7% 60 2,000 Ls 200,000 7% of Divisions 2-17 

60 

2 - Sitework 600,000 

60" Open cut pipeline 60 2,000 LF 2,400,000 

Sheeting and Shoring 7% 60 2,000 LF $ 84.00 $ 200,000 
ANNUAL O&M Quantity Unit Cost 
Labor Costs. 3,000 

Annual Inspection and Pipeline Maintenance 2,000 LF $1.63 $ 3,000 Cost based on 1 Operator hour per 100 ft pipe 


TOTAL ANNUAL O&M COSTS $ 


3,000 
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Table 4. PL-2, 48-inch purified water pipeline from San José AWPF to Los Gatos Recharge Ponds (LGRP) (Portfolio 1a) 


HydroScienced 


Date: 1/30/2020 


Project: Countywide Water Reuse Master Plan Prafeer Ruinber: ASO 1An8 
Aspect: PL-2. Purified water PL from San Diam 48 inch Prepared By: N Venugopal 
ss José AWPF to LGRP Length 95,490 feet Checked By: C Lam 


Estimate Type: Planning 


Cost Summary by Division 
Spec. Division Subtotal Notes 
1- General Requirements $ 6,100,000 

A Cost 


Tt Costs Metric 
Construction Contingency] $ 28,500,000 
Construction Cost Subtotal] $ 142,500,000 


Percentage of materials costs (materials cost 


9% Tax on Materials (Applied to half of subtotal)| $ 6,400,000 |estimated as 50% of construction cost subtotal) 
15% Overhead and Profit] $ 21,400,000 
Total Construction Cost| $ 170,300,000 
15% Owner's Reserve for Change Orders] $ 25,500,000 
Engineering Services (Design)] $ 25,500,000 
Construction Management| $ 22,100,000 
Engineering Services During Construction| $ 20,400,000 


TOTAL CAPITAL COST| $ 263,800,000 


ftem Desefiption Size of Metric Diameter (in) Quantity Unit Total Cost Notes 
4 - General Requirements $ 6, 00 
Traffic Control (Heavy Urban) 7% 91,040 LS $ 6,100,000 7% of Divisions 2-17 
2= Sitework $ 108,100,000 
48° Open cut pipeline 91,040 LF $ $ 87,400,000 
48” Bore and Jack Pipeline & Casing 48 2550 LF $ 2,496 $ 6,400,000 
48” Microtunnel Pipeline & Casing 48 1900 LF $ 3,360 $ 6,400,000 
Sheeting and Shoring 7% 48 91040 LF $ 67.20 $ 6,100,000 
Potholing (Heavy Urban) 2% 4895490 LF S$. 19.20 $ 1,800,000 


Quantity” Unit allie Cost 


ANNUAL O&M COSTS 
156,000 


Labor O 


Total Operator Hours per Year 163 


Annual Inspection and Pipeline Maintenance 95,490 LF $1.63 
TOTAL ANNUAL O&M COSTS 
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Table 5. PS-1, pump station to convey San José AWPF purified water to LGRP (Portfolio 1a) 


Hyd roScienced 
Date: 1/30/2020 
Project: Countywide Water Reuse Master Pian peiest havent degvabeibs 
. PS-1, Purified water from San José AWPF to Flow 16,667 gom Prepared By: N Venugopal 
* LGRP. TDH 400 feet Checked By: C Lam 
Horsepower 2,877 hp Check Date: 
Estimate Type: Planning 
Cost Summary by Division 
Spec, Division Subtotal Note: 
1- General Requirements $ 1,230,000 
2-Sitework $ 1,600,000 
'3.- Concrete $ 1,330,000 
141 - Equipment $ 1,050,000 
15 - Mechanical $ 1,000,000 
16 - Electrical $ 3,300,000 
17 -instrumentation and Control $ 2,500,000 
Raw Construction Subtotal | S 12,010,000 
Matri Value Cost Notes 
25% Construction Contingency] $ 3,000,000 
Construction Cost Subtotal) $ 15,010,000 
9% Tax on Materials (Applied to half of subtotal)| $ 680,000 
15% Overhead and Profit) $ 2,250,000 
Total Construction Cost! $ 17,940,000 
15% Owner's Reserve for Change Orders} $ 2,690,000 
15% Engineering Services (Design)| $ 2,690,000 
13% Construction Management| $ 2,330,000 
12% Engineering Services During Construction] $ 2,150,000 
TOTAL CAPITAL COST| S 27,800,000 
3128:0 
item =scriptior Metric Quantity Unit Unit Cost Total Cost Notes 
1 General Requirements $ 1,230,000 
Mobilization/Demobilization 10% EY Ls $ 1,078,000 10% of Divisions 2-17 
Bonds, insurance, permitting $ 150,000 
2 $ 1,600,000 
Site Preparation, Excavation, and Offhauling ft us $ 400,000 
Earthwork (Rough Grading, Backfill, Compaction) 1 Ls $ 250,000 
Finish Grading, Compaction a ts $ 50,000 
Dewatering 4 Ls $ 50,000 
Asphalt Paving a us $ 200,000 
Shoring 1 Ls $ 50,000 
Civil Site Work/Fencing a Ls $ 100,000 
Access Road 1 is $ 100,000 
Stormwater Management/SWPPP 1 Ls $ 300,000 
Landscaping and irrigation oh is $ 100,000 
330,00! 
Structural Concrete 18 inch 1 Ls $ 400,000 
Vaults 12 inch oO Ls $ 200,000 
Equipment slabs 12 inch 8 ls $ 150,000 
Building slabs 18 inch a us $ 75,000 
Miscellaneous Concrete 18 Inch 1 is $ 200,000. 
CMU Building. 25 X 40 foot 1 is $ 300,000 
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Size or 


Item Description Metric Quantity Unit Unit Cost Total Cost Notes 


14 - Equipment 
Vertical turbine pumps, cans, housing 
Surge Tank 
Meters (flow, pressure, power, etc.) 


Water/Sewer/Storm Utility improvements 
Yard piping, Valves, and Appurtenances 
3,300,000 
Electrical Allowance (MCC, wiring, panels) 2,500,000 
Standby generator 
50 
1&C/SCADA/ Programming Allowance 2,500,000, 


ANNUAL O&M COSTS Quantity Unit Vi Cost 

Consumables 
Equipment $1,050,000 2% of Division 11 
Mechanical $1,000,000 20,000 2% of Division 15 
Electrical $3,300,000 66,000 2% of Division 16 
Instrumentation $2,500,000 50,000 _2% of Division 17 

Power Costs $ 2,708 
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Table 6. LGRP site improvements (Portfolio 1a) 


2019 Estimate 
(Escalated to $2019) 


Los Gatos Pond - Baseline 


Divisions Configuration ($2019) 


1- General 


10 - Specialties 
11 - Equipment 
10 - Specialties 
13 - Special Construction 
14 - Conveying Systems 
15 - Mechanical 
16 - Electrical/Instrumentation 
17 - Instrumentation & Controls 
Subtotal” 
Construction Contingency 
Construction Cost Subtotal 
Tax on Materials (Applied to half of subtotal) 
Overhead and Profit 
Total Construction Cost 
Owner's Reserve for Change Orders 
Environmental Documentation and Permits 
Engineering Services (Design) 
Construction Management 
Engineering Services During Construction 
Total Capital Cost 


DOFHFH HOE VE HIP HOFF HHEEHHES 


O&M Costs 
Consumables (Equipment, Mechanical, Electrical, 1&C) 
Labor 

Total O&M 


1. Subtotal rounded to nearest hundred thousand 
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water and environment 


RM 


SCVWD Purified Water Program Preliminary Engineering Services 


Los Gatos Pond - Baseline Configuration ($2017) 


Planning 


Process Cost Summary by Division 


Spec, Division 


1- General Requirements 


Date: 7-Sep-17 
Project Number: 0027-016 
Prepared By: R. Doyle/J. Yan/M. Wong 
Checked By: G. Hermanson/E. Roy 


Check Date: 26-Sep-17 


579,000 


2 - Sitework 


4,037,000 


16 - Electrical 


60,000 


17 - Instrumentation and Control 


40,000 


1- General Requirements 


Deseriptior 


Mobilization 
Traffic Control 


ge Pond Facilities 


36", MLCSP, 12' Cover 

Sheeting and Shoring (Open Cut) 
Potholing 

36" BFV 

30" Meter 

30" FCV 

Excavation for Discharge Structure and Vault Box 
Vault Box 

Vault Shoring 

Vault Dewatering 

Concrete Walisfor Discharge Structure 
Concrete Slab for Discharge Structure 
Rip Rap / Apron 

Misc. Facilities (Handrails, fencing, etc) 
Canal / Embankment Modifications 


36. 
5% 


36 
30 
30 


in-dia 1,800 LF 
1 is 
18 EA 
in-dia a EA 
in-dia 1 EA 
in-dia a EA 
114 cy 
a EA 
236 SF 

3 MTH 
13 cy 
5 cy 
20 oy 
1 Ls 

1 Allow 
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HAAR ERMA EEE 


UnitCost 


$413,700 
$165,480 


545 
49,000 
6,000 
25,000 
60,000 
80,000 
8 
10,116 
13 
59,000 
4,000 
800 
133 
15,000 
25,000 


$ 
$ 


RGEGHGHRHAAOHEREHR 


000 
414,000 10% of Divisions 2-17 
165,000 Assumed average traffic control was light urban 


Full ane AC, bell and spigot installation, 100% import, 
980,000 50 ft per day production 
49,000 9'to 14' of cover 
108,000 Heavy Urban, $6,000 per 100 feet of pipe 
25,000. Engineer's estimate 
60,000 Engineer's estimate 
80,000 Vendor estimate 
1,000 RS Means 
10,000 
3,000 
177,000 
13,000 RMC, 2017 (August 2017) 
4,000 RMC, 2017 (August 2017) 
3,000 RS Means 
15,000 Engineer's estimate 
25,000 regrading, etc Engineer's estimate 


RS Means 
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RMC 


water find ervirorinsery 


7 ‘ ‘ Date: 7-Sep-17 
Project: SCVWD Purified Water Program Preliminary Engineering Services Project Number: 0027-016 
Aspect: Los Gatos Pond - Baseline Canfiguration ($2017) una = alte cats eh 
Check Date: 26-Sep-17 
Estimate Type: Planning 
Sunnyoaks Facilities 
100 ft/d production, Full lane AC, bell and spigot 
18", PVC, 8' Cover 18 india 1,180 LF $ 334 $ 394,000 installation, 100% import 
Sheeting and Shoring (Open Cut) 3% 1 Ls $ 11,820 $ 12,000 Up to 8' of cover 
Potholing 12 EA $ 3,600 $ 42,000 Light Urban, $3,600 per 100 feet of pipe 
Full lane AC, bell and spigot installation, 100% import, 
30", MLCSP, 12' Cover 30 in-dia 120. LF $ 430 $ 52,000 50 ft per day production 
Sheeting and Shoring (Open Cut) 5% 1 Ls $ 2,600 $ 3,000 9'to 14' of cover 
Potholing 1 EA $ 6,000 $ 7,000 Heavy Urban, $6,000 per 100 feet of pipe 
18" BFV 18 in-dia 2 EA $ 8579 $ 17,000 Rs Means 
12" Meter 12 in-dia 1 EA $ 15,000 $ 15,000 Engineer's estimate 
12" FCV 2 india 1 EA $ 25,000 $ 25,000 Vendor estimate 
Excavation for Discharge Structure and Vault Box 88 cy $ 8 $ 1,000 RS Means 
Vault Box a EA $ 10,116 $ 10,000 RSMeans 
Vault Shoring 236 SF $ 13 $ 3,000 RS Means 
Vault Dewatering 3 MTH $ 59,000 $ 177.000 
Concrete Wallsfor Discharge Structure 11 cy $ 1,000 $ 11,000 RMC, 2017 (August 2017) 
Concrete Slab for Discharge Structure 3 cy $ 800 $ 2,000 RMC, 20:17 (August 2017) 
Rip Rap / Apron 13 cy $ 133 $ 2,000 RSMeans 
Misc, Facilities (Handrails, fencing, etc) a Ls $ 15,000 $ 15,000 Engineer's estimate 
Canal / Embankment Modifications 1 Ls $ 10,000 $ 10,000 regrading, etc Engineer's estimate 
Budd Ave Facilities 
80 ft/d production, Full lane AC, bell and spigot 
24", MLCSP, 12! Cover 24 in-dia 1,630 LF $ 477 $ 778,000. installation, 100% import 
Sheeting and Shoring (Open Cut) 5% a $ 38,900 $ 39,000 9'to 14' of cover 
Potholing 16 EA $ 3,600 $ 59,000 Light Urban, $3,600 per 100 feet of pipe 
24" BFV 24 2 EA $ 18,055 $ 36,000 Rs Means 
30" BFV 30 2 EA $ 22,000 $ 44,000 Engineer's estimate 
18" Meter 18 1 EA $ 20,000 $ 20,000 Engineer's estimate 
18" FCV 18 1 EA $ 40,000 $ 40,000 Vendor estimate 
Excavation for Discharge Structure and Vault Box 88 cy $ 8 ¢ 1,000 RS Means 
Vault Box 1 EA $ 10,116 $ 10,000 
Vault Shoring 236 SF $ 13 $ 3,000 RS Means 
Vault Dewatering 3 MTH $ 59,000 $ 177,000 
Concrete Wallsfor Discharge Structure uw cy $ 1,000 $ 11,000 RMC, 2017 (August 2017) 
Concrete Slab for Discharge Structure 3 cy $ 800 $ 2,000 RMC, 2017 (August 2017) 
Rip Rap / Apron 13 cy $ 133 $ 2,000 RS Means 
Misc. Facilities (Handrails, fencing, etc) 4 Ls $ 15,000 $ 15,000 Engineer's estimate 
Canal / Embankment Modifications 1 Allow $ 10,000 $ 10,000 regrading, etc Engineer's estimate 
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water and environment 
Date: 7-Sep-17 
Project Number: 0027-016 
Prepared By: R. Doyle/J, Yan/M. Wong 
Checked By: G. Hermanson/E. Roy 


Check Date: 26-Sep-17 


Project: SCVWD Purified Water Program Preliminary Engineering Services 


Aspect: Los Gatos Pond - Baseline Configuration ($2017) 


Estimate Type: Planning 


Kirk Ditch Facilities 
Full lane AC, bell and spigot installation, 100% import, 


36", MLCSP, 12' Cover 545 22,000 50 ft per day production 
Sheeting and Shoring (Open Cut) 1,100 1,000 9'to 14° of cover 
Potholing 1,200 - Rural, $1,200 per 100 feet of pipe 
36" BFV 25,000 25,000 Engineer's estimate 
30" Meter 60,000 60,000 Engineer's estimate 
30" FCV EA 80,000 80,000 Vendor estimate 
Excavation for Discharge Structure and Vault Box 8 1,000 RS Means 
Vault Box EA 10,116 10,000 
Vault Shoring 13 3,000 RS Means 
Vault Dewatering 59,000 177,000 
Concrete Wallsfor Discharge Structure 1,000 13,000 RMC, 2017 (August 2017) 
Concrete Slab for Discharge Structure 800 4,000 RMC, 2017 (August 2017) 
Rip Rap / Apron 133 3,000 RSMeans 
Misc. Facilities (Handrails, fencing, etc) 15,000 Engineer's estimate 
Canal / Embankment Modifications 25,000 regrading, etc Engineer's estimate 
60,000 


16 - Electrical $ 


Electrical Allowance 4 EA $15,000 $ 60,000 Engineers Estimate 


17 -1&C E 40,000 


1&C Allowance 4 EA $10,000 $ 40,000 Engineers Estimate 
ANNUAL O&M COSTS Quantity Unit Value c Notes 
$ 40,000 
Mechanical 2% $487,000 $ 10,000 2% of Valves and Meters 
Labor Costs $ 315,000 
Pond Maintenance $4,531 $ 307,000 Engineer's estimate 
Annual Inspection and Maintenance of Pipeline - 
Average Annual Operator Hours per Year $175 $ 8,000 Engineer's estimate 


TOTAL ANNUAL O&M COSTS $ 325,000 
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Portfolio 1b cost estimate details 
Table 7. San José AWPF; 24 mgd for RWA (Portfolio 1b) 


Focus: Cost Summary 
Portfolio: AWPF (RWA) 
Capacity: 24 mgd 
Location: San Jose 


All capital costs are rounded to $1 million, and O&M costs are rounded to $100,000. 


(Capital Costs [Construction Costs by Division ‘Cost Summary % of Total Cost 
Raw / Construction Costs 164,000,000 Division 01 - General Requirements $ 14,873,400 Yh 
Contingency - Treatment Facility 41,000,000 Division 02 - Site Construction $ 3 0% 
Construction Cost Subtotal 205,000,000 Division 03 - Concrete $ 7,700,500 5% 
Tax on Materials (applied to half of subtotal) 10,000,000 Division 04 ~ Masonry $ 2 0% 
General Contractor Overhead and Profit 31,000,000 Division 05 - Metals $ 750,000 0% 
Estimated Total Construction Cost 246,000,000 Division 06 - Woods, Plastics, and Composites $ ce 0% 
Owner's Reserve for Change Orders 37,000,000 Division 07 ~ Thermal and Moisture Protection 8 0% 
Environmental Documentation and Permits - Division 08 - Doors and Windows $ on 
Engineering Services (Design) % 37,000,000 Division 09 - Finishes $ 
Construction Management q 32,000,000 Division 10 - Specialties $ 
Engineering Services During Construction 30,000,000 Division 11 ~ Equipment $ 
Total Capital Cost Division 12 ~ Furnishings $ 
Division 13 - Special Construction 3 
Annual O&M Costs Division 14 — Conveying Systems $ 
Consumables (Equipment, Mechanical, Electrical, 1&C) 3,650,000 Division 15 - Mechanical $ 
Energy/Power 5,890,000 Division 17 = Instrumentation $ 
Chemicals : 2,910,000 Division 21 - Fire Suppression $ 
Labor 3,500,000 Division 22 - Plumbing $ 
{Total Annual O&M Cost Division 23 ~ Heating, Ventilating, and Air-Conditioning (HVAC) $ 
Division 26 - Electrical $ 20,829,500 
Replacement and Renewal Costs* Division 27 - Communications $ 
100-yr Lifecycle (present value, $2019) 216,000,000 Division 28 - Electronic Satety and Securily $ 
30-yr Lifecycle (present value, $2019) 94,000,000 Division 34 - Earthwork $ 
*See Appendix A-5 (Basis of Cost) for explanation of methodology Division 32 - Exterior Improvements $ 
Division 33 - Utilities $ 
[AWPF Unit Cost ($/AF) Division 40 - Process Integration $ 
Annualized Capital Cost 3%, 30 yrs 19,490,000 Division 441 ~ Material Processing and Handling Equipment $ 
Annual O&M Cost 7 15,950,000 Division 42 - Process Heating, Cooling, and Drying Equipment $ 
Annual R&R Cost —_ annual average of 30-yr lifecycle 3,133,333 Division 43 - Process Gas and Liquid Handling, Purification, and Storage $ 23,444,700 
Total Annual Cost 38,573,333 Division 44 - Pollution and Waste Control Equipment $ 
Annual Yield AF 18,500 Division 46 ~ Water and Wastewater Equipment $ 62,765,000 
‘AWPF Unit Cost, 30-yr Lifecycle (S/AF) TOTAL $___164,000,000 
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Date:[147972020 
Browne + Focus: [Cost inputs and RAR B8¢ Project Number:| 151772 
Caldwell Aspect;|AWPF (RWA) Estimate Version Number; {2,0 
Capacity:|24 mes Engineer: |. Guillen 
Location: [San José Checked 8y:|D. Mulaceh: 
Name 
Desston 0. = Genera Mobilization Mobilization 10% Ls $148,733,400] 10% of Divisions 2-47 fy 14,873,400 
Requirements 
Division 31 - Earthwork __[Siewark Site Glear and Grab 776 Aer z 7,760 z 200, 
Division 31 Earthwork _[Sitework [Strip Topsoil 37.534 SY $ 0.85 $ 32,000 
Division 3 - Earthwork _[Sitewark [Backfill lau to Site (@ aver entire site) 37.534 cy z 3.88 ¢ 333,400 
Division 31-Eartnwore —_|Sitework Backfil Placement (3! over entire site) $ 206 | 0 Ct eae 
lest for structural backfill here 
Division 31 Earthwork __[Sitework = 231,900 
Division 31 — Earthwork [Sitework a} £ 16,800 
Division 31 — Earthwork _[Sitework Grading 5 44,300 
Division 31 - Earthwork —_[Sitewark Shoring, Sheeting, and Bracing oO 1s 25,000 £ 6,300 
Division 31 — Earthwork _|Sitework foffhau! Atowance 0 us Cc 75,000] Engineers Estimate $ 1,500 
Division 31 - Earthwork __[Sitework Aggregate Base 12,738 cy 5 38.49 g 745,100 
Division 34 - Earthwork _[Sitework Asphalt 1.864 SF z 2.01 § 3,800 
Division 31 — Earthwork __|Sitework Gravel 7.611 SY s 4.63} $ 35,300 
Division 31 - Earthwork _[Sitewark Site Dewatering Allowance 1 is 500,000 $ 500,000 
Estimated from SVAWPC costs: s 
Division 31 - Earthwork —_|Sitework Landscaping Allowance FT is $ 168,768 a Ae Dae ae $ 168,800 
proportional increase in cost with site acreage 
& cd from SVAWPC costs; 
Division 31 - Earthwork —_|Sitework Lignting ang Securty Allowance A is $ 4,010,756] ca pela tne cas $ 4,010,800 
proportional increase in cost With site acreage 
Engneors estimate lor waler, Intemel, Sewer 
Division 31 - Earthwork | Sitewark Utility Connections Allowance a is ADO DOG [om ee eens HORS $ 100,000 
connections 
Division 26 - Electrical | Sitework New Electrical Service Allowance 1 is 2,000,000] Engineer's Estimate $ 2,000,000 
Assumes (2) 40! diameter slabs: Based on SVAWPC 
Schedule of Values- 14x44" prestressed concrete 
i - : F 4 : ter Proc 
Division 31 - Eartnwore | Sitework [Subgrade Structural Piles 2,513 si $ 141] aKY iseuoha becaiatoy. bey fesaiansdnvary hy 364,900 |inter Process Tank 
spacing between piles 
Division 31 - Earthwork __[Sitework [Zaanch Waste Pipeline 2925 iF z ECT [Bérinch, MLOSP, 11’ Gaver 5 plant infrastructure 
Division 31 — Earthwork | Sitework Sheeting and Shoring (Open Cut) 5% vot TA34,500 [Sito 14" of cover = plant infrastructure 
Division 31 - Earthwork _[Sitewark Potholing 23 EA x 7233 Rural, $1,200 per 100 feet of pipe ¢ plant infrastructure 
Division 03 - Concrete [Concrete lozone System Slab 185 cy s 6a5| See Site Work and Concrete Tab $ 119,500 JOzone and LOX Arew 
Division 03 = Concrete ‘Concrete LOX Area Stab 88 ey $ 645] ‘See Site Work and Concrete Tab s 56,800 ozone and LOX Area 
Division 03 - Concrete ‘Concrete Ozone Contactors Slab 213 cy 3 645} ‘See Site Work and Canerete Tab $ 137,600 JOzone and LOX Area 
Division 03 - Concrete [Concrete lOzone Contactor Walls 594 cy $ 1.090 See Site Work and Concrete Tab $ 647,300 ozone and LOX Area 
Division 03 - Concrete ——_‘|Conerete Infiuent Wetwell Slab 277 oy s 645) See Site Work and Concrete Tab $ 178,600 [influent Wetwell & Pump Station 
Division 03 - Concrete [Concrete influent Wetwell Suspended Stab 138 cy $ 41.150] See Site Work and Concrete Tab s 159,300 [influent Wetwell & Pump Station 
Division 03 - Concrete [Concrete lntivent Wetwell Walls 291 ey $ 1,099] See Site Work and Concrete Tab $ 317,400 |influent Wetwell & Pump Station 
Division 03 - Concrete ‘Concrete BAC Fitter Stat a73 cy 3 845] See Site Work-and Canerete Tab $ 240,800 feac 
Division 03- Concrete [Concrete BAC Fitter Watts 300 cy s 1.090 See Site Work and Conorete Tab $ 327,000 |BAC 
Division 03 - Concrete —_|conerete UF Reverse Filtyatlon Pumps Slab 31 cy $ 645; See Site Work and Concrete Tab 3 20,100 [Treatment Equipment 
Division 03 - Concrete [Concrete Interprocess Tanks Stab 225 oy $ 6a5| ‘See Site Work and Concrete Tab § 145,300 [Treatment Equipment 
Division 03 - Concrete‘ |Conerete Decarhonator Transter Pumps Slab 53 ey 3 645) See Site Work and Concrete Tab $ 34,100 [Treatment Equipment 
Division 03 - Concrete ‘Concrete Decarbonator Towers and UV Transter Pumps Slab 504 cy $ B45) ‘See Site Work and Concrete Tab $ 324,900 [Treatment Equipment 
Division 03 - Concrete concrete [chemical Storage Area Slab 813 cy $ 645) ‘See Site Work and Concrete Tab $ 524,600 |chemical Storage 
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Brownwo ¢ 
Caldwell 


Focus: 
Aspect: 
Capacity: 
Locatior 


[Cost inputs and R&R 


|AWPF (RWA) 


24 mgs 


[San José 


Date: 
BC Project Number: 
Estimate Version Number, 
Engineer! 
Checked By: 


11/9/2020 


151772 


2.0 


R. Guillen 
[D. Mulacek, 


Wastewater Equipment 


Division 46 ~ Water and 


October 2019 Pall Proposal includes filter skids. 


Division 03 - Concrete ——_—|conerete Chemical Storage Area Walls 72 cy 4,090] See Site Work and Concrete Tab $ 78,300 |chemical Storage 
Division 03 - Concrete [Concrete Stab for Process Building 6.261 cy eas See Site Work and Concrete Tab $ 4,038,400 [Process Building 
Division 03 - Concrete |Canerete [Switchgear Slab 46 ey 55} See Site Work and Conerete Tab s 29,900 electrical 
Division 03 - Concrete [Concrete Transformer Siaty 36 cy 845] ‘Soo Site Work and Concrete Tab s 23,000 [Electrical 
Division 03 ~ Concrete Concrete Waste Equalization Wetwell Slab 123 cy 645 See Site Work and Gonerete Tab $ 79,400 a ae Morelia 
—— ae 
Division 03 - Concrete conerete Waste Equalization Wetwell Walls 1st cy 1,090 See Site Work and Concrete Tab $ 197,100 Pos deie abe Seenten 
ican y 
Division 03 - Concrete concrete Piping Siab 33 ov 645 ‘See Site Work and Concrete: Tob s 21,400 | Waste Equalization Wetwell & 
!Purnp Station 
ivi = 
DSsion Se = Fxteyey Exterior Chain Link Fence Around AWPF 2,932 uF 53 s 155,300 
improvements 
Division 05 - Metals wetals Misc. Metals Allowance r is 750,000] Engineers Estimate 3 750,000 [for 24 MGD facility 
Division 03 - Finishes Finishes [Coating Allowance 1 is $1,000,000) Engineers Estimate = 7,000,000 [for 24 MGD facility 
Division 46— Water and Te awrioment Ozone System 1 FA $7,455,890 Proposal from Wedeco $ 7,458,900 
Wastewater Equipment 
Scaled up from Flagstaff Study, Costs includes 

Division 46 ~ Water and scour blowers, centrifugal pumps, chemical 

Equioment Bac) 1 EA 5,741.624 $ 5,741,700 
Wastewater Equipment loa same $ metering pumps, chemical totes, GAC media, 

lunderdrain system, and sand media, 

Bivalon 46 -Waterend® fe wnert influent Pumps (to feed UF! 400 10 A $47,545 Interpolate from feed pumps on equip page 5 475,500 


Wastewater Equipment 


mixing system 


rat i 4 1 
Wastewater Equipment Equipment Ultrafiltrabon Treatment 1 us $ 10,341.971 rainers, reverse filtration pumps, CIP equipment. | $ 10,342,000 | Filtration Treatment 
air equipment 
a6- FRP tank; 
[Division 46 - Water and Equipment RO Flush Tank 12,000 1 $24,000] Based on July 2026 So. SF quote for FRP tank; $7 $ 84,000 
Wastewater Equipment per gal including appurtenances 
Filtration Treatment) Equipment 
Division 46 - Water and cost linearly interpolated based on 
R Pi 7 
Wastewater Equipment Equipment 0 Transter Pumps: 200 5 eA $ 1,786] $ 359,000 |40 HP and 200 HP vendor 
estimates 
Proposal from Pall includes cartridge filters, RO 
Dis 46 - Water 
ey aterand  Jequioment Reverse Gsmosis a fA $ 27,390,000 feed pumps, RO Skids, CIP equipment, CIP $ 27,380,000 |Fittration Treatment, 
Wastewater Equipment 
lohemical pumps, Control panel, and startup 
Division 46 ~ Waterand’ bec uioment Decarbonator Transfer Pumps 25 4 EA $ 29,364! $ 127,500 [Filtration Treatment 
Wastewater Equipment 
5/4/17 proposal from Daniel Mechanical includes 
Di 46 - Wi 
Wvsion 46 - Waterand Je auipmant Devarbonator 1 cA § 1513,749 (4) decarbonator towers, low distributor system, | $ 41,513,800 |Fitvation Treatment 
Wastewater Equinment 
media, fan system 
Division 46 - Water and 
. ny 
Wastewater Equipment Equipment 1UV/AOP Transfer Purnps: 50 a EA s 35,424 $ 141,700 |UV/AOP 
Division 46 - Water and 
Ab: se hits Equipment UV Intluent Flowneters 18 3 EA 8 9,315 Assumed 18° flowmeter $ 28,000 |uv/aop 
Wastewater Equipment 
Division 46 - Water and” tec wioment Static Mixers 3 EA 12,132] ‘ 36.400 |uv/aop 
Wastewater Equipment 
4 5 2 duty, standby 12mgd rated. Package includes 
Division 46— Waterand Te vigment luv System 1 EA $ 6,799,239 reactors, ballasts, UV lamps, chemical feed/static 6,799,300 |uv/aoP 
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[Cost Inputs and R&R, 


|AWPE (RWA) 


24. mad 


[San José 


Date: 
BC Project Number: 


Estimate Version Number; 


Engineer: 
Checked By: 


12/9/2020 


[51772 


2.0 


R. Guillen’ 
[D. Mulacek: 


cuties abs geared Package Includes one (1) Merrick Hydrated Lime 
Equipment Lime System 1 EA $ 1,222,965 Storage Silo with High Density Lime Slurry 1,223,000 |Lime System 
Wastewater Equipment 
Continuous Production and Metering System 
Y vis 46 ~ We ), inch iN id 
betas later Equipment Hystrogen Peroxide Metering Pumos: 2 EA $ 37,500 Dienbraien rusrni folios volves ai 75,000 |Chemical Dosing 
Wastewater Equipment appurtenances: 
Division 46 - Wat: vd Diaphs ), include i i “3 
aie asap Equipment Sodlum Hydroxide Metering Pumps 2 EA 8 37,500 Pe Ee ee eanes Ory 75,000 | Chemical Dosing 
Wastewater Equipment appurtenances: 
Division 46 - Wats BD ), include \ id es rm 
oe aterand | equipment Sodium Hypochlorite Metering Pumps 4 EA $ 37,500 ephineyt riiene, lociees valves ar 150,000 |chemical Dosing 
Wastewater Equipment appurtenances 
i) yn AG - Water and Diaphy ), include Ii id 
en ae Equipment Ag. Ammonia Metering Pumps 2 EA $ 37,800 sie ste Gi titi 75,000 |chemical Dosing 
Wastewater Equipment lapourtenances 
Division 46 Waterand — be rent Sodtham Bisulfite Metering Pumps 2 eA $ 37500 Dich aio Pei: Wrens Vales aoe 75,000 |Chemical Dosing 
Wastewater Equipment jappurtenances 
Division 46 = Water end’ Je gament Waste Equalization Pumps 40 4 EA $ 151.800 607,200 |Adaitional Pumping Requirements 
Wastewater Equipment 
Division 43 - Process Gas 
land Liquid Handling, Special Construction Process Building B4,525 SF $ 218,58} 245’ x 345% furnished and installed 18,475,300 |Process Building 
Purification, and Storage 
pn eee 
jand Liquid Handling, ISpeclal Construction _ |Interprocess Storage Tank, 375,000 gallons 4 EA $ 534,375.00] ‘ ¥ 534,400 |Storage Tanks 
assumes 15 minutes of fead to the RO system at 
Purification, and Storage 
ultimate flows 
Division 43 - Process Gas 
and Liquid Handling, Special Construction Purified Water Storage Clearwell 4 1 £A $ 3,650,000 From DN Tanks cost propassl, need one 4 MG tank| 3,650,000 | Prestressed Concrete Tank 
Purification, and Storage 
Canopies for citric acid and 
print Poem eremroenaie 
land Liquid Handling, |Special Construction [Chemical Storage Area Canopy 1412 SF 4 105 152,200 [108 €st ‘ 
ps ahaa canopy casts (assumes linear 
7 “dl interoolation of unvt.cost based on 
454 sf) 
[Division 43 - Process Gas 
and Liquid Handling, Special Construction: RO Antiscalant (HDXLPE, Vert.) 1,100 2 EA $ 4,310) Assumes 30 day storage 8,700 [Chemical Tanks 
Puntication, and Storage 
Division 43 - Process Gas 
and Liquid Handling, [Special Constfuction | Hydrogen Peroxide Tank (HOPE, Vert.) 2,500 2 EA s 12275 Assumes 30 day storage 24,600 [Chemical Tanks 
Punfication, and Storage 
Division 43 - Process Gas 
and Liquid Handling, |Special Construction Sodium Bisulfite Tank (HDXLPE, Vert.) 2,000 2 EA $ 5,793) Assumes 30 day storage 41,600 |Chemical Tanks 
Purification, and Storage 
Division 43 - Process Gas. 
and Liquid Handling, Special Construction [Sodium Hydroxide Tank (Carbon Steel, Vert.) 4,000 2 EA $ 48,000) Assumes 30 day storage 96,000 |Chemical Tanks: 
Purification, and Storage 
Division 43 - Process Gas 
and Liquid Handling, Special Construction [Sodium Hypochlorite Tank (FRP, Vert.) 21,000 2 EA $ 220,500] Assumes 7 day storage 441,000 |Chemical Tanks 
|Punfication, and Storage 
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Brownaw * 
Caldwell 5 


Focus: [Cost Inputs and ROR 
Aspect; |AWPF (RWA) 

Capacity:|24 med 

Location:|San Jos 


stron A 


Date: 


BC Project Number: 


Estimate Version Number; 


Engineer! 
Checked By: 


11/9/2020 
[151772 


R. Guillen 
D. Mulacek 


Division 43 ~ Procass Gas 
Jand Liquid Handling, Special Construction [Sulfuric Acid Tank (Lined Steel, Vert.) 4,120 2 EA 5 13,440 Assumes 30 day storage s 26,900 |chernical Tanks 
Purtication, and Storage 
Division 43 - Process Gas 
jand Liquid Handing, Special Constructin Aqueous Ammania Tank (Hare, Carbon Steel) 4,000 2 EA $ 12,000 Assumes 30 day storage ‘ 24,000 |cheinical Tanks 
Purification, and Storage 
+— 
Rega, apie Mechanical Piping allowance 30% ‘haf 362,765,000] 30% of Equipment Costs 3 18,829,500 
agate utes Mechanical Valve aliowance 5% eof $18,829,500] 5% of Piping Allowance $ 941,500 
pean 0 = Panag Mechanical Fitting allowance 5% ho $18,825,500] 5% of Piping Allowance 3 941,500 
integration 
lg lace Mechanical Supports allowance 5% of $18,829,500] 5% of Piping Allowance $ 941,500 
integration 
Division 26 - Electrical —_| Electrical Electrical Allowance 30% %or $62,765,000] 30% of Equipment Costs $18,829,500 
Bivisiont7 = 8c NC Allowance 25% hor $20,829,500] 25% of Electrical Costs $ 5,207,400 
instrumentation 
OEM [Consumables [Granular Activated Carbon Media Replacement 7280 $F a fGased on replacement every 2 years z 7,046 200 
lou Consumables UF Membranes Replacement 810 Membranes/yr 1.980 Based on a typical membrane lite of 3 years $ 41,604,100 
joxM Consumables RO Membranes Replacement 224 Membranes/yr 347 ISased on a typical membrane life: of 5 years $ 320,800 Moan onnag A a pad 
loam Consumables UV Lamp Repiacement 420 Lamps/yr 196 Based on 12,000 hour replacement frequency $ 82,500 Meanie qneeitecavang 
joa Consumables UV Ballast Replacement 58 Ballas/yr 794 Based on 5 year replacement frequency $ 45,800 caekioe ine iia 
oEM (Consumables Pumping Equipment Consumables 2h ar 7,675,400 [2% of Pumping Equipment Cast g 33,600 
[oaM (Consumables Electrical Consumables 2% ot 20,829,500 |2% of Electrical Cost = 216,600 
uM (Consumables instrumentation Consumables 2 ‘ot 5,207,400 }2%4 of instrumentauion & Cantals Cost 5 104,200 
[om Power influent Pumps 5227, 968 Wh s 540,900 
aM Power [Ozone generator 2,810,500 hh $ 230,800 
(ouM Power [Ozone cooling water pumps 143,769 Wh. Ts 14,900 
OEM Power Ozone destruct heater 210,240 kWh A 21,800 
ORM Power [Ozone destruct blower 294,073 Wh $ 20,500 
own Power [GAC backwash pumps 124,362 kWh. = 1,800 
loam Power BAC air scour blowers 37.738 kWh, $ 4,000 
O&M [Power UF Air Scour 10,249 kWh 5 4.100 
ouM Power uF CIP 13,403 kWh $ 1.400 
ou Power [RO Transfer Pumps: 5,227,968 kWh 5 40,900 
jouM Power RO Feed Pumps 32,674,800 _| kWh Is 3,380,400 
loam Power RO Inter-Stage Pumps 353.496 kwh $ 67.700 
ouM Power ROCIP 2362 kWh. § 300 
O&M. Power [Decarbonator Feed Pumps $53,496 Wh $ 7.700 
[ouM Power [Decarbonator Blowers 522,797 kWh 5 54,100 
[om Power IUV/AOP Transfer Pumps 7,306,992 Wh s 135,300 
(ou Power uv System 4,380,000 kwh $ 453,200 
(ouM Power [RO Conoentate Waste Pumps 1.764.439 kWh § 182,600 
O&M Power Waste Equalization Pumps 784,195 kWh ¢ 31,200 
ouM Power (Chemical Metering Pumps 45.745 Wh 0.10] [Assumed 7 duly chemical metering pumps 5 4,800 
loam Chemicals Liquict Oxygen 584,000 ib Guhg | CEE SOREN ed Leas ny riey Peer 7 21,100 
estimate, cost is $72 per tan 
loam chemicals Sodium Bauifite 51,600 wal 2.25 Goats Dasepropiecneeieed eurizad Water raga) 19 416,100 
Estimates 
lowm chemicals Ag. Ammonia 31,000 wal 0.10 (es bated uh Expected Punted Waten ECB |e 3.100 
Estimates 
oem Chemicals citria Acid 3.600 eal 587 [ede ape ies ieee ia i saeal FY 20,100 
Estimates 
joam chemicals Hydrogen Peroxide 60,000 eal 514 ae on einemige Vodbed Weter Frame |g 308,300 
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Date: [14/97/2020 
Brown sw : Focus: [Cost Inputs and R&R BC Project Number:[151772 
Caldwell ‘Aspect; |AWPF (RWA) Estimate Version Number:|2.0 
Capactty:|24 mga Engineer 
Location: [San José Checked By. 
fethod A- Cost Meu 
id D&M : ! mptions. 
quioment Adjusted Unit 
loam Chemicals [Sodium Hydroxide 96,000 el 288 nals pau sacar Se nacibait mia 9 276,800 
loam Chemicals Sodium Hypochlorite 2,114,000 gal 061 Kercloragg el Expgtad Paced ener Progen: Fe 1,289,600 
aM (Chemicals ime 77226 ib based on 12 mg/L dose z 731,500 
loam chemicais [Sulfuric Acid 26,880 gal Costs basednn Expechivd Pixitied Water Pregrara: | 26,900 
Estimates 
loam Chemicals RO Antiscalant 26,400 gal 20.56 a REY GES CDRS inte Eee 542,900 
Estimates 
loam chemicals JRO Low pH Cleaner 20,400 el 5.57 eats Benet n kes aine PeneNe are Teme, he 113,700 
Estimates 
joam chemicals RO High pH Cleaner 20,400 zal 2.88 [reise pam totiaia satiate thai F 58,900 
Estimates 
Assumes three plant operators 40 
loam Labor Water Plant Operator 8.320 nours/yr 16320 5 1,357,900 |nours per week for 52 weeks ina 
year (4 FTE) 
Assumes two senior mechanics 40 
ou Labor Ist Mechanics 6,240 hours/yr 172.27 $ 1,075,000 |hours per week for 52 weeks in a 
year (3 FTE) 
L t— 
Assumes two control tech 40 
loam Lavor Control Tech | 4,160 nours/yr 472.27 $ 716.700 |nours per week for 52 weeks in a 
year (2 FTE) 
JAssumes one supervisor 40 hours 
loam Labor Supervisor 2,080 hours/yt 166.58 E 346,500 |per week for 52 weeks in a year (L 
FTE) 
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Table 8. PL-1, 60-inch effluent pipeline from SJ/SC RWF to San José AWPF (Portfolio 1b) 


HydroScienced 


Project: 


Aspect: 


Estimate Type: Planning 


Cost Summary by Division 


Spec. Division 


Date: 3/24/2021 


intywide Water Reuse Master Plan 
Counts A Project Number: 437-001-105 
PL-1. Effluent PL from SJ/SC RWF to San Diam 60 inch Prepared By: N Venugopal 
José AWPF Length 2,000 feet Checked By: C Lam 
Subtotal Notas 


200,000 


1 - General Requirements 
2 - Sitework 2,600,000 


Raw Construction Subtotal 2,800,000 
Notes 


Soft Costs 


Item 


1- General Requirenvents 


2- Sitework 


ANNUAL O&M COSTS 
Labor Costs 


Metric Value Cost 
Construction Contingency, 700,000 
Construction Cost Subtotal 3,500,000 


Percentage of materials costs (materials cost 


200,000 ‘ 
estimated as 50% of construction cost subtotal) 


Tax on Materials (Applied to half of subtotal) 


$ 

$s 

$ 
Overhead and Profit] $ 500,000 
Total Construction Cost| $ 4,200,000 
Owner's Reserve for Change Orders} $ 600,000 
Engineering Services (Design)} $ 600,000 
Construction Management| $ 500,000 
Engineering Services During Construction] $ 500,000 
$ 6,400,000 


Deseription Diameter (in) Quantity —_ Unit Total Cost Notes 


200,000 


Traffic Control (Heavy Urban) z 60 2,000 LS 200,000 7% of Divisions 2-17 
60 
3,000 
60" Open cut pipeline 60 LF $2,400,000 
Sheeting and Shoring 7% 60 2000 LF $ 84.00 $ 200,000 


Unit Value Cost Noi 
3,000 


Annual Inspection and Pipeline Maintenance A LF $1.63 3,000 
TOTAL ANNUAL O&M COSTS $ 3,000 


Cost based on 1 Operator hour per 100 ft pipe 
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Table 9. PL-4, 48-inch purified water pipeline from San José AWPF to Penitencia WTP (Portfolio 1b) 


HydroScienced 


Date: 3/24/2021 
PI 
Countywide Water Reuse Master Plan Project Number: 437-001-105 


PL-4, Purified water PL from San José 48 inch Prepared By: N Venugopal 
AWPF to Penitencia WTP 47,100 feet Checked By: CLam 


Estimate Type: Planning 


Cost Summary by Division 
Spec!DIVSION Sabie 


General Requirements $ 3,000,000 
Soft Costs Value st 


Construction Contingency} 14,600,000 
Construction Cost Subtotal 72,900,000 


Percentage of materials costs (materials cost 
TaX on Materials (Applied to half of subtotal) 3,300,000 |estimated as 50% of construction cost subtotal) 
Overhead and Profit 10,900,000 
Total Construction Cost, 87,100,000 
Owner's Reserve for Change Orders 13,100,000 
Engineering Services (Design) 13,100,000 
Construction Management 11,300,000 
Engineering Services During Construction 10,500,000 


48" Open cut pipeline 42,700,000 
48” Microtunnel Pipeline & Casing 8,700,000 
Sheeting and Shoring 2 3,000,000 
Potholing (Heavy Urban) 900,000 


ANNUAL O&M COSTS Quantity “Unit Notes 
77,000 

Annual Inspection and Pipeline Maintenance 47,100 LF $1.63 $ 77,000 Cost based on 1 Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS $ 77,000 


Labor Co: 
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Table 10. PS-2, pump station to convey San José AWPF purified water to Penitencia WTP (Portfolio 1b) 


HydroScienced 


Project: Countywide Water Reuse Master Plan 


Date: 1/30/2020 
Project Number: 437-001-105 


As} PS-2. Purified water from San José AWPF to Flow 16,667 gpm Prepared By: N Venugopal 
Penitencia WTP TDH 550 feet Checked By: C Lam 
Horsepower 3,977 hp Check Date: 
Estimate Type: Planning 

Cost Summary by Division 
2,000,000 
15 - Mechanical 1,050,000 
16 - Electrical 4,200,000 


17 - Instrumentation and Control 


Metric a1Ue 


25% Construction Contingency 
Construction Cost Subtotal 

9% Tax on Materials (Applied to half of subtotal) 
15% Overhead and Profit! 


Total Construction Cost 
15% Owner's Reserve for Change Orders| 
15% Engineering Services (Design) 
13% Construction Management 
12% Engineering Services During Construction’ 
TOTAL CAPITAL COS 


Size) 
tern Descriptior Metric Quantity Unit Unit Cost 


General Requirement: 


Mobilization/Demobilization 
Bonds, insurance, permitting 


Site Preparation, Excavation, and Offhauling 4 
Earthwork (Rough Grading, Backfill, Compaction) 1 
Finish Grading, Compaction 1 
Dewatering 4 
Asphalt Paving 1 
Shoring 1 
Civil Site Work/Fencing 4. 
Access Road 1 
Stormwater Management/SWPPP 4 
Landscaping and irrigation 1 


ShERG55555 


Structural Concrete 18 inch 1 
Vaults 12 inch 1 
Equipment slabs 12 inch 1 
Building slabs 48 inch 1 
Miscellaneous Concrete 48 inch 1 
CMU Building 40 X50 foot 1 


BEER h5 
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vlaeeanwnnne 


$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 


2,900,000 


cast 
3,950,000 
19,730,000 
890,000 
2,960,000 
23,580,000 
3,540,000 
3,540,000 
3,070,000 
2,830,000 
36,560,000 


Total Cost 
1,800,000 
1,398,000 

400,000 
1,900,000 
500,000 
350,000 
75,000 
75,000 
200,000 
100,000 
100,000 
100,000 
300,000 
100,000 
1,930,000 
520,000 
260,000 
200,000 
150,000 
300,000 
500,000 


Notes 


Note: 


10% of Divisions 2-17 
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Size or 
Description Metric Quantity Unit Cost 
14. - Equipment 
Vertical turbine pumps, cans, housing Ls 
Surge Tank 4 Ls 
Meters (flow, pressure, power, etc.) Ls 
15 - Mechanical 
Water/Sewer/Storm Utility improvements 
Yard piping, Valves, and Appurtenances 
16 - rical 
Electrical Allowance (MCC, wiring, panels) 
Standby generator 
17 -1&C 
1&C/SCADA/Programming Allowance 
ANNUAL O&M COSTS Qua Value 
Consumables 
Equipment 2% $2,000,000 
Mechanical 2% $1,050,000 
Electrical 2% $4,200,000 
Instrumentation 2% $2,900,000 
Power Costs 
Electricity Requirement 3,977_hp 23,377,706 _kWh $0.16 
TOTAL ANNUAL O&M COSTS 
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Total Cost 
2,000,000 
1,500,000 

100,000 
400,000 
1,050,000 
250,000 
800,000 
4,200,000 
3,000,000 
1,200,000 
2,900,000 
2,900,000 


3,740,000 
3,740,000 
3,943,000 


Notes 


Notes 


2% of Division 11 
2% of Division 15 
2% of Division 16 
2% of Division 17 
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Table 11. Penitencia WTP site improvements (Portfolio 1b) 


6RMC 


Project: SCVWD Purified Water Program Preliminary Engineering Services 
Aspect: Pentencia WTP 3 MG DPR Tank and Pipeline Date; 9/26/2017 


2019 Estimate (Escalated to $2019) Project Number, 0027-016.11 3 
Prepared By: NH. MM 
Checked By: ME 

Checked Date: 10/20/2017 


Penitencia Improvements WTP 3 MG 

Divisions DPR Tank and Pipeline ($2019) 
1- General 565,000 
5,647,000 
57,000 
51,000 
44 - Equipment 78,000 
13 - Special Construction 15,922,000 
15 - Mechanical 1,202,000 
16 - Electrical/Instrumentation 96,000 
17 - Instrumentation & Controls 44,000 


[5 - Wood & Plasves 
7 - Moisture & Thermal Protection 


13 - Special Construction 
14 - Conveying Systerns 

5 - Mechanical 

HG - Electricalinstrumentation 
17 — instrumentation & Controls 


23,600,000 
Construction Contingency 5,900,000 


Construction Cost Subtotal 29,592,000 

Tax on Materials (Applied to half of subtotal) 1,300,000 

Overhead and Profit 4,400,000 

Total Construction Cost 35,300,000 

Owner's Reserve for Change Orders 5,300,000 

Engineering Services (Design) 5,300,000 

Construction Management 4,600,000 

Engineering Services During Construction 4,200,000 
Total Capital Cost 


[Raw Construction Subtotal 
Estimating Cantingency 

|Construction Cost Subtotal 
Tax on Matenals (Applied to half of subtotal) 
General Contractor Overhead and Profit 


‘Owner's Reserve for Change Orders 
Enwronmental Decumentalion and Permits 
Engineering Services (Design) 
Construction Management 

Engineering Services During Construction 


Total O&M 


1. Subtotal rounded to nearest hundred thousand 
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SCVWD Purified Water Program Date: 26-Sep-17 
Preliminary Engineering Services Project Number: 0027-016.11.3 


Project: 


Prepared By: NH, MM 
Checked By: ME 
Check Date: 20-Oct-17 


Process Cost Summary by Division 


Sp ion 


Wetter gad) enviroryrane Aspect: Penitencla WTP 3 MG DPR Tank and Pipeline 


}4 - General Requirements 


55,000 | 
50,000 | 
11 - Equipment 76,000 | 
13 - Special Construction 15,495,000 | 
15 - Mechanical 1,169,000 | 
16 - Electrical 

17 - Instrumentation and Control 


550,000 10% of Divisions 


Site Clear and Grub 35,000 
Strip Topsoil . 15,000 
Compaction é 190,000 
Grading ! 10,000 
Excavation 487,000 
Offhaul Allowance 385,000 
Aggregate Base 99,000 
Asphalt 27,000 
Chain Linke Fence Arround Penitencia WTP 199,000 
Lighting and Security Allowance $20,000 20,000 
Conveyance Pipelines 
66-inch blended DPR Water, MLCSP, 8' Cover $958 1,726,000 
Sheeting and Shoring (Open Cut) $51,780 52,000 
Potholing EA $1,200 22,000 
66-inch Blended and Penitencia Force Main (Central Pipeline) 
Connection ts $100,000 100,000 
48-inch DPR Pipeline, MLCSP, 8' Cover to 3 MG Tank $632 1,333,000 
Sheeting and Shoring (Open Cut) Ls $39,990 40,000 
Potholing $1,200 25,000 
48-inch DPR Pipeline, MLCSP, 8' Cover to 3 MG Tank $632 358,000 Rs Means 
Sheeting and Shoring (Open Cut) $10,740 11,000 Engineer's estimate 
Potholing $1,200 7,000 Vendor estimate 
36-inch DPR Bypass Pipeline, MLCSP, 8! Cover $464 242,000 RS Means 
Sheeting and Shoring (Open Cut) $7,260 7,000 RS Means 
Potholing $1,200 6,000 RS Means 
36-inch DPR Bypass Pipeline and 42-inch existing bypass connection $100,000 400,000 
3 - Concrete $ ) 
Chemical Storage 
Chemial Storage Slab $ 
Chemical Storage Area Walls $ 
5 - Metals. 5 
Misc. Metals Allowance 1 ts $50,000 $ 50,000 
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11 - Equipment 
Chemical Dosing 
Sodium Bisulfite Metering Pumps $38,000 $ 76,000 Skid mounted pump; incl. valves and appurtenances 
13 - Special Construction $ 15,495,498 
3 MG storage tank 
Purified Water Storage Tank us $5,391,000 5,400,000 
Foundation Stabilization EA $10,000,000 10,000,000 
66" Fitting on Existing Tank EA $50,000 50,000 
Chemical Storage Canopy 
Chemical Storage Area Canopy $97 31,498 
Chemical Tanks 
Sodium Bisulfite Tank (HDXLPE, Vert.) $7,000 14,000 
15 - Mechanical 
Piping Allowance $9,000 
Valve Allowance $9,000 
Pipe Supports for supporting daylighted 66" blended pipeline before 
connection with the PFM $150,000 $ 
66" BFV $60,000 $ 
36" FCV EA $113,050 $ 
48" BFV $25,979 $ 
Flow Control Valve Vault $100,000 $ 
Magnetic Flow Meter and Vault $200,000 $ 
Magnetic Flow Meter and Vault $300,000 $ 
rical $ 
Electrical Allowance for 3 MG Tank $ 
Electrical Allowance for Chemical Storage $ 
Feeder Electrical Line to Tank $ 
5 43,000 


1&C Allowance for the 3 MG Tank 1 $20,000 $ 20,000 
1&C Allowance for Chemical Storage 30% 1 Ls $23,000 $ 23,000 
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Portfolios 1c and 1d cost estimate details 
Table 12. San José AWPF; 24 mgd for TWA (Portfolios 1c and 1d) 


Focus: Cost Summary 
Portfolio: AWPF (TWA) 
Capacity: 24 mgd 
Location: San Jose 


Ail capital costs are rounded to $1 million, and O&M costs are rounded to $100,000. 


(Capital Costs 
Raw / Construction Costs 169,000,000 
Contingency - Treatment Facility 42,000,000 
Construction Cost Subtotal 211,000,000 
Tax on Materials (applied to half of subtotal) 10,000,000 
General Contractor Overhead and Profit 32,000,000 
Estimated Total Construction Cost 253,000,000 
Owner's Reserve for Change Orders 38,000,000 

Environmental Documentation and Permits - 
Engineering Services (Design) 38,000,000 
Construction Management 7 33,000,000 
Engineering Services During Construction 31,000,000 

Total Capital Cost 


[Construction Costs by Division ‘Cost Summary % of Total Cost 
Division 01 - General Requirements 15,322,200 1 
Division 02 - Site Construction o% 
Division 03 - Concrete 8,514,900 3% 
Division 04 - Masonry - 0% 
Division 05 - Metals 750,000 0% 
Division 06 - Woods, Plastics, and Composites 0% 
Division 07 - Thermal and Moisture Protection 0% 
Division 08 - Doors and Windows On 
Division 09 - Finishes 

Division 10 - Specialties 

Division 11 - Equipment 

Division 12 ~ Furnishings 

Division 13 - Special Construction 

Division 14 - Conveying Systems 

Division 15 - Mechanical 


Annual O&M Costs 
Consumables (Equipment. Mechanical, Electrical, 1&C) 3,650,000 
Energy/Power 5,890,000 
Chemicals $ 2,910,000 
Labor 3,850,000 
{Total Annual O&M Cost 16,300,000 


$ 
$ 
$ 
$ 
$ 
$ 
$ 
3 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
Division 17 - Instrumentation $ 
Division 21 - Fire Suppression $ 
Division 22 - Plumbing. $ 
Division 23 — Heating, Ventilating, and Air-Conditioning (HVAC) $ 
Division 26 - Electrical $ 20,829,500 
Division 27 - Communications $ 4 
100-yt Lifecycle (present value, $2019) 217,000,000 Division 28 - Electronic Safety and Securily $ 
30-yr Lifecycle (present value, $2019) 94,000,000 Division 34 - Earthwork $ 
*See Appendix A-5 (Basis of Cost) for explanation of methodology Division 32 ~ Exterior Improvements $ 
Division 33 ~ Utilities $ 
$ 
$ 
$ 
3 
$ 
$ 
$s 


[Replacement and Renewal Costs* 


5,250,300 
155,300 


24,654,000 


JAWPF Unit Cost ($/AF) Division 40 - Process Integration 

Division 41 ~ Material Processing and Handling Equipment 

Division 42 - Process Heating, Cooling, and Drying Equipment 

Division 43 - Process Gas and Liquid Handling, Purification, and Storage 
Division 44 - Pollution and Waste Control Equipment 

Division 46 ~ Water and Wastewater Equipment 


TOTAL 


Annualized Capital Cost 3%, 30 yrs 20,050,000 
Annual O&M Cost 16,300,000 


27,094,700 


Annual R&R Cost annual average of 30-yr lifecycle 3,133,333 
Total Annual Cost 39,483,333 
Annual Yield AF 18,500 

'0-yr Lifecycle ($/AF) 


62,765,000 
169,000,000 
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Browne * 


Caldwell 5 


Focus: 

Aspect; 
Capacity: 
Location: 


[Cost inputs and RER 
|AWPE (TWA) 


[24 mg 


[San José 


Date: 


BC Project Number: 


Estimate Version Number, 


Engineer: 


Checked By: 


[2/5/2020 


[51772 
2.0 

R. Guillen 
[D. Mulacek: 


Mobilization Mobilization 10% is $153,221,100] 10% of Divisions 2-47 
Requirements 
Division 31.- Earthwork | Shework Site Ciear and Grub Aare = 7,760 = 
Division 31. Earthwork _|Sitework Strip Topsoil SY 5 0.85 $ 
Division 31 — Earthwork _|Sitework Backfill Haul to Site (3 over entire site) = =] 
Division 31.- Earthwork | Sitework Backfill Placement (3! over entire sito) 37,534 cy $ 4,04 $s eK ts sa Ga 
est for structural backfill here 

Division 31. - Earhwort | Shawork Excavation Zaza oy 5 178 = 264,200 
Division 31 — Earthwork |Sitework [Compaction 18,767 oy $ 0.389] $ 16,800 
Division 31. - Earthwork _[Sitework Grading 37.584 SY z 1.18] $ 24,300 
Division 31 — Earthwork [Sitework Shoring. Sheeting, and Bracing 0 is | E3 25,000" $ 6.300 
Division 31 — Earthwork |Shework fofthaul Allowance 0 is 3 75,000] Engineers Esumate = 1.500 
Division 31. Earthwork | Sitework Aggregate Base 12,738 cy 5 ECEE) 5 745,100 
Division 31 — Earthwork |Sitework Asphat 1.864 F $ 2.01 = 3.800 
Division 31 — Earthwork _|Sitework Gravel 5,606 sv g 4.63] ¢ 76,300 
Division 31 Earthwork _|Shework Site Dewatering Alawance 1 ts z 500,000 $ 500,000 
Division 34 — Earthwork Sitework Landseaping Allowance a is $ 168,768 Fetkcratod four SVAN PG costs. estimes $ 168,800 

proportional increase in cast with site acreage 
Division 31 - Earthwork —_[Sitework Lighting and Secuntty Allowance 1 ts = 1,010,756! Paumpateis ost eve Pes eeatapeme tae ¢ 4,010,800 

proportional increase in cost with site acreage 
Division 31 Earthwork —_[Sitework Utiity Connections Allowance 1 ts $ arnrsne | Ee ers eestor; NRE, Seon $ 400,000 

connections 
Division 26 Electrical _|sitawork New Electrical Service Allowance a us $ 2,000,000] Engineer's Estimate $ 2,000,000 

Assumes (2) 40! diameter slats; Based on SVAWPC 

18X14" prestr 

Division 31. - Earthwork | Sitework ISubgrade Structural Piles 2513 SF $ 141 ena Ra DEV. Nes SE 24S epeatieali aneyte Ng 354,900 [inter Process Tank 

piles including instaliation, fabncation, delivery tt 

spacing between piles 
Division 31 - Earthwork _|Siteworm anc Waste Pipeline 7595 F Ts cH [2acinch, MUCSP, 11 Gover fs 7,434,900 [pant nirastructure 
Division 31 - Earthwork Sitework [Sheeting and Shoring (Open Cut) 5 Mor 5 7,434,900 |9'to 14' of cover $ 71,800 [plant infrastructure 
Division 31. Earthwork _|Shework Potholing 29 EA $ 1233, Rural, $1,200 per 100 feat of pipe $ 36,100 [plant infrastructure 
Division 03 - Concrete | Concrete lozane System Slab 185 cy 3 645] See Site Work and Conérate Tab $ 119,500 ozone and LOX Area 

= i 
Division 03 Concrete _| concrete LOX Area Stab BB cy s eas] See Site Work and Conerett: Tab s 56,800 |Ozone and LOX Area 
Division 03 - Concrete _—_|Conerete JOzone Contactors Slab 320 oy $ 645} See Site Work and Concvete Tab $ 206,400 |azone and LOX Area 
Division 03 - Concrete _| Conorete JOzone Contactor Walls 876 cy s 4090 See Site Work and Concrete Tab $ 627,900 ozone and LOX Area 
Division 03 - Concrete | Concrete lofluent Wetwell Stats 27 cy 3 eas} See Site Work and Concrete Tab s 178,600 |Influent Wetwall & Pump Station 
Division 03 - Concrete | conerete influent Wetwell Suspended Slab 138 cy $ 1,350] See Site Work and Concrete Tab $ 159,300 [Intiuent Wetwell & Pump Station 
zal 

Division 03 - Concrete —_| concrete influent Wetwell Walls 291 cy $ 1,090 See Site Work and Concrete Tab s 317.400 [influent Wetwell & Pump Station 
Division 03 - Concrete [Concrete BAC Filter Slab 427 ey $ 6a5| See Site Work and Concrete Tab $ 275,200 [Bac 
Division 03 - Concrete | Concrete BAC Filter Walls 300 cy s 1,090] See Site Work and Concrete Tab s 327,000 |Bac 
Division 03 - Concrete _—_| Concrete UF Reverse Filtration Punnps Slab 31 oy s 64s] See Site Work and Concrete Tab s 20,100 [Treatment Equipment 
Division 03 - Concrete | conerete Interprocess Tanks Slab 225 cy 3 645| ‘See Site Work and Concrete Tab $ 145,300 {Treatment Equipment 
Division 03 - Concrete | Concrete Decarvonator Transfer Pumps Slaty 53 cy $ e45| See Site Work and Conerete Tab s 34.400 [Treatment Equipment 
Division 03 - Concrete _—_|Conerete Decarbonator Towers and UV Transfer Purnns Slab 504 cy $ 645] See Site Work and Concrete Tab $ 324,900 [Treatment Equipment 
Division 03 Concrete —_|Conorete chlorine Contact Basin Slab 538 oy 3 645] See Site Work and Gonerete Tab $ 346,900 [Treatment Equipment 
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Date: [2/5/2020 


Brown wo : Focus: [Cost Inputs and R&R BC Project Number:[151772 
Caldwell Aspect:|AWPF (TWA) Estimate Version Number:|2.0. 
Capaetty:|24 mga Engineer:|R. Gullen 
Location: /San José Checked By:[0. Mulacek 
and O8M 
Division 03 - Concrete | concrete Chiorine Contact Basin Walls, including interior channet Walls 233 cy $ 4,080] Sea Site Work and Concrete Tab $ 253,600 [Treatment Equioment 
Division 03 - Concrete —_—|conerete IChionne Contact Basin Suspended Slat 202 cy $ 6a5| See Site Wark and Concrete Tab $ 130,100 fTreatment Equipment 
Division 03 Concrete | Concrete Chemical Storage Area Slab a13 cy $ 645| See Site Work and Concrete Tab 5 524,600 Chemical Storage 
Division 03- Concrete _—_| concrete Ichemical Storage Area Walls 72 cy $ 1,090 See Site Work and Concrete Tab $ 78,300 |chemical Storage 
Division 03 - Concrete _|conorete Slab far Process Bullding 6,261 cy s 645] See Site Work and Concrete Tab $ 4,038,400 [Process Building 
Division 03 - Concrete —|cancreta switchgear Slab 46 cy 645| See Site Work and Conérete Tab s 29,900 Electrical 
Division 03 - Concrete —_—|conevete Transformer Slab 26 cy $ 645] See Site Work and Conerete Tab 3 23,000 [electrical 
Division 03 - Concrete Concrete Waste Equalization Wetwell Slab 123 cy $ 645 See Site Work and Concrete Tab 5 79,400 bese aan iia 
ti 
Division 03 - Concrete concrete Waste Equalization Wetwell Walls 418i cy $ 4,090 See Site Work and Conerete Tab $ 197,100 eet iesaiey Weave § 
H 7 
Division 03 - Concrete Concrete Piping Siab 33 oy $ 645) See Site Work and Concrete Tab $ 22,Ag0 | Mette Easel esto Were & 
Pump Station 
Phan See Exterior chain Link Fence Around AWPF 2,932 ur $ 53 5 155,200 
improvements 
Division 05 ~ Metals Metals Mise. Metals Alowance T Ss 3750.00] Engineers Estate = 750,000 [tar 24 MGD taciity 
Division 09 — Finishes Finishes [Coating Allowance z is Engineers Estimate g 7,000,000 |tor 24 MGD facility 
Proposal from Wedeco. Costs ineludes ozone 
Division 48 - Water ang generators, LOX system, injection skids, reaction 
a 1 
Wastewater Equipment | ER¥PMENT Ozone System H EA $ 7,455,890 systems, destruct units, cooing systems, Nitrogen, | * SEAS 
lboost skid, ozone control panel, and pumps. 
[Scaled up from Flagstaff Study, Costs includes 
Division 46 - Water and scour blowers, centrifugal pumps, chemical 
Wastewater Equipment | =av"emen eae eter 2 =A + Sree metering pumps, chemical totes, GAC media, : SAE 
lunderdrain system, and sand media 
Division 46 - Water and 
. : fe " 75,50 
WastowsnerEauipment _ fesuement influent Pumps (to feed UF) 100 10 FA 8 47545 Interpolate from feed purnps on equip page $ 475,500 
Delober 2019 Pall Proposal includes iter EWids, 
Division 46 ~ Waterand Je auiament ite 1 us $ 10,381,971 strainers, reverse filtration pumps, CIP equipment, | 10,342,000 [Filtration Treatment 
Wastewater Equipment 
alr equipment. 
Bivsion 46 — Waterand |e any Ro Eiian Tbe aati re $84,000] 82254 20 July 2026 So, SF quate tor FAPtank: $7 | aacpe 
Wastewater Equipment per gal including appurtenances 
Fitration Treatment Equipment 
Division 48 - Water and * [cost nearly interpolated based an 
Wastewater Equipmen _feauerent RO Transfer Pumps 200 5 eA s 71.786 359,000 [IP pond 200 ei ventor 
estimates 
Proposal from Pail Includes carriage filters, RO 
Division 46 - Water and 
see ee: Equipment Reverse Osmosis 1 EA $ 27,390,000 teed pumps, RO Skids, GIP equipment. CIP $ 27,390,000 |Fittration Treatment 
Wastewater Equipment 
shemicél pumps, Contral panel, and startup 
Division 46 ~ Water and 2 
Wastewater Equipment Veil Deceativetin Transtar PS: = 5 FA S$ 29,364 $ 127,500 [Filtration Treatment 
[574717 proposal from Daniel Mechanical includes 
ivi wi 
Division 46 = Water and fe ament Decarbonator 1 FA $ 1.513.749 (4) decarbonator towers, flow distributor system, | $ 4,513,800 [Filtration Treatment 
Wastewater Equipment 
media, fan system 
Division 46 Waterand le iament UV/AOP Transfer Pumps 50 4 EA S 35,424 $ 241.700 |Uv/AOP 
Wastewater Equipment 
Division 46 = Water and equipment JUV influent Flowmeters 1B 3 EA 8 9.315 JAssumed 18° flowmeter $ 28,000 |uv/aop 
Wastewater Equipment 
Division 46 ~ Water and 
i Vers $2, J 
Wastewater gunmen __[Esw@ment static Mixer 3 BA 5 2,132] $ 36,400 Juv/Aop 
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Brown aw 
Caldwell 


Focus: 
Aspect: 


[Cost inputs and RAR 


AWPE (TWA) 


Estimate Version Number 


Date: 
BC Project Number: 


Engineer 
Checked By:| 


275/2020 
151772 

0 

R. Guillen 
D. Mulacek 


}2 Guty, 1 standby 12med rated. Package includes 
Bivision 46 - Water and be uioment luv System 1 A $ 6,799,239 reactors, ballasts, UV lamps, chemical feed/static | $ 6,799,300 |UV/AOP 
Wastewater Equipment 
mixing system 
Package includes one (1) Merrick Hydrated Lime 
jon 46 - Water 
Pivision 46 = Water and te quipmment Lime System a fA $ 1,222,965 Storage Silo with High Density Lime Siurry $ 1,223,000 |Lime System 
Wastewater Equipment 
Continuous Production and Metering System. 
Divslon 46 ~Waterend) fe inrnant Hydrogen Peroxide Metering Pumps a EA $ 37,500 Diephiraion punts frbludes.vatven aod $ 75,000 |Chemical Dosing 
Wastewater Equipment appurtenances 
Division 46 - Water and Diaphragm pump, includes valves and A . 
WastewaterEquipment _[eauement [Sodium Hydroxide Metering Pumps 2 EA $ 37,500 eters $ 75,000 | chemical Dosing 
Eskien 48 — Weir ee Equioment |Sodium Hypochlorite Metering Pumps a fA $ 37,500 Tiaphtan pms, Wiphltion valve afi $ 150,000 |Chemical Dosing 
Wastewater Equipment appurtenances 
— Water n 
Bivision 46.- Watérand® fe torment Aq, Ammonia Metering Pumps 2 EA $ 37,500 SR PNIRIa Boling, Sess ees ea $ 75,000 |Chemical Dosing 
Wastewater Equipment appurtenances 
Division 46 - Water and Diaphragm pump, includes valves and 
Wastenater Equipment feauloment [Sodium Bisulfite Metering Pumps 2 EA $ 37500 eenboeyeas $ 75,000 |Chemical Dosing 
Division 46 - Water and 
te ilization Pi 4 z 607. itional Re 
\ateainhantd deta Equipment Waste Equalization Pumps 40 EA $ 191,800 $ 07.200 |Additional Pumping Requirements 
[Division 43 - Process Gas 
land Liquid Handling, Special Construction [Process Buliding: B4.525 SF $s 218.58) 245) x 345’; turnished and installed s 18,475,300 |Process Building 
Purification, and Storage 
bent lacie aan 
t 7 . , E 
and Liquid Handling, [Special Construction |Interprocess Storage Tank, 375,000 galions 4 EA $ 534,375.00 aan Wentvine eeskestiee aaa v1 534,400 |Storage Tanks 
Purification, and Storage 
uitimate flows 
[Division 43 ~ Process Gas. 
4 2 FA $ 3,650,000 biased UN TER OSE Roa ges OM: 1G 7,300,000 | Prestressed Concrete Tanks 
Canopies for cine acid and 
sult iP 
pn Pn pares stent 
and Liquid Handling, Special Construction |Chemical Storage Area Canopy 1412 SF Ey 108 3 152,200 ¥ 
Purification, and Storage canopy costs (assumes linear 
’ interpolation of unit cast based on 
1454 sf) 
Division 43 — Process Gas 
and Liquid Handling, |Special Construction RO Antiscalant (HOXLPE, Vert.) 1,100 2 EA $ 4,310) Assumes 30 day storage $ 8,700 |Chemical Tank= 
Purification, and Storage 
Division 43 - Process Gas 
jand Liquid Handling, [Special Construction |Hydrogen Peroxide Tank (HOPE, Ver) 2,500 2 FA s 12.275 Assumes 30 day storage $ 24,600 |chemieal Tanks 
Punification, and Storage 
Division 43 ~ Process Gas 
land Liquid Handling, Special Construction Sodium Bisulfite Tank (HDXLPE, Vert.) 2,000 2 EA $ 5,793} Assumes 30 day storage $ 11,600 [Chemical Tanks: 
Purification, and Storage 
Division 43 - Process Gas 
and Liquid Hanating, [Special Construction {Sodium Hydroxige Tank (Carbon Steel, Ver.) 4,000 2 EA & 48,000 Assumes 30 day storage s 96,000 |cnemical Tanks 
Purification, and Storage 
Division 43 - Process Gas 
and Liquid Handling, Special Construction [Sodium Mypochlorite Tank (FRP, Vert.) 21,000 2 EA s 220,500) Assumes 7 day storage $ 441,000 [Chemical Tanks 
Punfication, and Stora 
Division 43 ~ Process Gas 
land Liquid Handling, [Special Construction {Sulfuric Acid Tank (Lined Steel, Vert) 1,120 2 EA $ 13,440 Assumes 30 day storage $ 26,900 |chemical Tanke 
Purification, and Storage 
Division 43 ~ Process Gas 
and Liquid Handling, [Special Construction [Aqueous Ammonia Tank (Hore, Carbon Steel) 1,000 2 EA = 42,000 Assumes 30 day storage $ 24,000 [chemical Tanks 
Purification, and Storage 
ep Ser Mechanical Piping allowance: 30% ‘wot 362,765,000] 30% of Equipment Costs 3 18,828,500 
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Focus:|Cost Inputs and R&R 
‘Aspect: |AWPE (TWA) 


Capaclty:|24 mei 


Location:|San Jose 


Estimate Version Number, 


Date: 
BC Project Number 
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2.0 

R. Guillen 
D. Mulacek 


Division 40 ~ Process 


[Estimates 


Mechanical Valve allowance 5% wok $18,829,500] 5% of Piping Allowance $ 941,500 
Integration 
BNeRion $0 = Fase Mechanical Fitving allowance By Gor $18,829,500] 5% of Piping Allowance: 4 941,500 
integration 
on 40> Pr 
Pipelont $0 = Praseng Mechanical Supports allowance 5th ‘of $18,829,500| 5% of Piping Allowance $ 944,500 
integration 
Division 26 - Electrical —_| Electrical Electrical Allowance 30% %or $62,765,000) 30% of Equipment Costs $ 18,829,500 
hits 8c H&C Allowance 25% at $20,829,500] 25% of Electrical Costs $ 5,207,400 
Instrumentation 
[ouM [Consumables (Granular Activated Carbon Media Replacement T7280 oF z @t Based on replacement every 2 years = 1046 200 
loam consumables UF Membranes Replacement 810 Membranes/yr s 1,980 [Based on a typical membrane lite of 3 years s 1,604,100 
joa consumables RO Menibranes Replacement 928 Membranes/ye 3 347 |Based on a typical membrane life of 5 years s 320,800 ieee hag Eos 
T 
loam [consumables LV Lamp Replacement 420 Lamas/yr s 196 [Based on 12,000 hour replacement frequency | $ 82,500 Seu ate Rage ae vetest 
loam consumables, UV Ballast Replacement 5a Ballasyyr $ 794 Based on 5 year replacement frequency $ 45,800 aan abe nest bereveed 
O&M [Consumables Pumping Equipment Consumables 2m hot 7675400 [24 of Pumping Equiament Cost 5 33,600 
OEM [Consumables Electrical Consumables 26 af 20,829,500 |2% of Electrical Cost s 416,600 
loa [Consumables instrumentation Consumables Ze ‘or 5,207,400 |2% of instrumentation & Contvols Cost g 104,200 
loam Power influent Pumps: 5,227,968 kWh A 0.10) s 540,900 
aM Power lOzane generator 2,810,500 kwh g 0.10) ¢ 230,800 
loam Power [Ozone cooling water pumps 143,769 kwh 5 0.10) s 14,900 
ORM Power [Ozone destruct heater 240,240 kWh ¢ € 21,600 
oun Power [Ozone destruct blower 294,073 kWh g 5 30,500 
foaM [GAC backwash pumps 114,362 $ $ 71,900 
BAC air scour blowers 37.794 = $ 4,000 
UF Air Scour 10.249 $ $ 1,100 
aM UF CIP 13.403 kwh A € 1.400 
[om RO Transfer Pumps 5,227,968 Wh g 0.10) 5 540,900 
[oaM Power RO Feed Pumps 32,674,800 Wh $ 0.10) 5 3,380,400 
[oeM Power RO Inter Stage Pumps 353,496 wh g 0.10) g 7.700 
fouM Power ROCIP 2.362 vewh g 0.10) $ 300 
foRM Power [Decarbonator Feed Pumps $53,496 kWh A 0.10) $ 37,700 
(O&M. Power Decartionator Blowers 522,797 kWh 5 0.10 = 54,100 
[oem Power [LV/AOP Transfer Pumps 1,306,992 Wh s 0.10) 5 135,300 
oa Power uy System 4,380,000 wh, g 0.10) ¢ 453,200 
oaM Power [RO Concentrate Waste Pumps 1,764,439 kWh 3 0.10) $ 182,600 
ouM Pawer Waste Equalization Pumps 784.195 1h : 0.40] £ 81,200 
oaM Power [Chemical Metering Pumps 45,745 «wh g 0.10) Assumed 7 duly chemical metering pumps: 5 4,800, 
loRM Chemicats Liquid Oxygen 584,000 tb i, OIE eRe aeet bv 1.600 Iniaey, Ree DC man. Yi 21,100 
estimate, cast is $72 per ton 
7 ified Water Program 
loam chemicals Sodium Bisulfite 51,600 eal $ 2.25 [abate AER RES Dates RISE 116,100 
i ari 
low chemicals Ag. Ammonia 31,000 al ‘ 0.10 [Rare Orr EXER MS Weta Crease | 3,100 
jou chemicals citric Ania 3,600 eal $ 5.57 Seats Langer Pare Ringt Piped Water Breet a, 29,100 
Estimates 
loam [chemicals Hydrogen Peroxide 60,000 fal 5 544 (recone Dancearea 308,300 
Esilmates 
joam chemicais Sodium Hydroxide 96,000 al 5 2.88 [tern i ENDER A PUES MEIER |g 276,800 
7 im Pi 
loam chemicals Sodium Hypochlorite 2,144,000 eal $ 0.61 ee Eee ae UE SNES BREE |g 1,289,600 
[oaM [chemicals ime 377,226 i 5 a5 fnased on 12 mg/L dose g 731,500 
ORM Chemicats Sulfuric Aci 26,880 eal s 1.00 RES ERENT ERAS TES YUP ESI Lig 26,900 
Estimates 
ORM IChemirais RO Antiscalant 26.400 gal s 20.56 Casts based'on Expedited Puieg: Weter Program. | 542,900 
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Date:[27572020 
Browns f Focus: [Cost Inputs and R&R BC Project Number:|152772 
Caldwell 5 Aspect: |AWPF (TWA) Estimate Version Number,|2.0 
Capactty:|24 mga Engineer: |R. Gullen 
Location: |San José Checked By:|D. Mulacek 
vst Methind A Ty 
Asset ID (Destniption Sst Method ¢ 
Equipmer Acyusted (nik 
loam chemicals RO Low pH Cleaner 20,400 pal $ 5.57 eae orrexnemtied Purtian Water Progam be 113,700 
loam chemicals RO High pH Cleaner 20,400 gal $ 288 Goake based on exnertion Pures Wages FrOgsaNT”|} 58,900 
Estimates 
[Assumes three plant operators 40 
joam Labor Water Piant Operator 8320 hours/yr $ 163.20 $ 1,357,900 [hours per week for 52 weeks in a 
fear (4 FTE) 
Assumes two Senor mechanics 40| 
joa Labor Sr Mechanics 6.240 hours/ye 8 172.27 $ 1,075,000 |nours per week for 52 weeks ina 
[year (3 FTE) 
Assumes two contraltech 40, 
oem Labor contro! Tech It 6,240 hours/yr $ 17227 $ 1,075,000 |hours per week for 52 weeks in a 
year (3 FTE) 
Assumes one supervisor 40 hours 
loam Labor Supervisor 2,080 hours/yr $ 166.58 $ 346,500 |per week for 52 weeks in a year (1 
FTE) 
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Table 13. PL-1, 60-inch effluent pipeline from SJ/SC RWF to San José AWPF (Portfolios 1c and 1d) 


HydroScienced 


Date: 3/24/2021 


Project Number: 437-001-105 
PL-1. Effluent PL from SJ/SC RWF to San 60 inch Prepared By: N Venugopal 


Countywide Water Reuse Master Plan 


José AWPF 2,000 feet Checked By: C Lam 


Estimate Type: Planning 


‘Cost Summary by Division 


Spec. Division Subtotal Notes 

1 - General Requirements 

2 - Sitework 
Raw Construction Subtotal |] $2,800,000] 
Soft Costs Metric Value Cost Notes. 


25% Construction Contingency| $ 700,000 
Construction Cost Subtotal] $ 3,500,000 
9% Taxon Materials (Applied to half of subtotal)| $ 200,000 |Pe™entage of materials costs (materials cost 

estimated as 50% of construction cost subtotal) 
15% Overhead and Profit] $ 500,000 
Total Construction Cost} $ 4,200,000 
15%, Owner's Reserve for Change Orders} $ 600,000 
15% Engineering Services (Design)} $ 600,000 
Construction Management| $ 500,000 
Engineering Services During Construction} $ 500,000 


TOTALCAPITALCOST] $__6,400,000[ 


or 


tt Description * meter (in) Quantity Unit Tota! Cost 
Metric 

1 - General Requirements 4 200,000 
Traffic Control (Heavy Urban) fs 60 2,000 LS 200,000 7% of Divisions 2-17 
60 
2- Sitework 2,600,000 
60" Open cut pipeline 60 2,000 2,400,000 
Sheeting and Shoring 60 2,000 200,000 


ANNUAL O&M COSTS Quantity Cost 
Labor Costs 3,000 


Annual Inspection and Pipeline Maintenance 2,000 $1.63 3,000 Cost based on 1 Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS 3,000 
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Table 14. PL-40, 36-inch purified water pipeline from San José AWPF to Gibraltar Reservoir at the Milpitas Pipeline North Terminus (Portfolio 1c) 


HydroScienced 


Project: Countywide Water Reuse Master Pian Felon ee ateaaie 
Prepared By: C Lam 


‘ Diam 36 inch 
Aspect: PL-40: SJ AWPF to Gibraltar (TWA) Length at SO0 feet Checked By: Clam 
Check Date: 
Estimate Type: Planning 
Cost Summary by Division 
Spec. Division Subtotal Notes 
‘1 - General Requirements 
= Matric Value 


Construction Contingency] $ 4,500,000 


Construction Cost Subtotal | 22,500,000 
Percentage of materials costs (materials cost 


Tax on Materials (Applied to half of subtotal) 1,000,000 |estimated as 50% of construction cost subtotal) 
Overhead and Profit 3,400,000 

Total Construction Cost) 26,900,000 

Owner's Reserve for Change Orders| 4,000,000 
Engineering Services (Design) 4,000,000 

Construction Management| 3,500,000 

Engineering Services During Construction 3,200,000 


Total Capital Cost] $ 42,000,000 
or 
ltem iption Diameter (in Quantity Unit unit c Total Cost 

1 - General Requirements $ 900,000 
Traffic Control (Heavy Urban) 36 18,800 Ls $ 900,000 7% of Divisions 2-17 

2- Sitework $ 16,700,000 

36" Open cut pipeline 36 18,800 LF $ $ 13,500,000 

36" HDD Pipeline 36 2,000 LF $ 1,008 $ 2,000,000 

Sheeting and Shoring 7% 36 18,800 LF $ 50.40 $ 900,000 

Potholing (Heavy Urban) 2% 36 20,800 LF $ 14.40 $ 300,000 


Quantity Value Notes 


ANNUAL O& 


Annual Inspection and Pipeline Maintenance 20,800 $1.63 
TOTAL ANNUAL O&M COSTS $ 34,000 
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Table 15. PL-41, 24-inch purified water pipeline from San José AWPF to delivery point North of Hwy 101 in Santa Clara (Portfolio 1c) 


HydroScienceé 


Project: Countywide Water Reuse Master Pian 


PL-44: SJ AWPF to SJ Muni and Santa Clara (N of Diam 24 inch 
Hwy 10:1) (TWA) Length 24,700 feet 


Estimate Type: Planning 


Cost Summary by Division 


Spec. Division 
1- General Requirements 


2 - Sitework 


Metric 


15% 
13% 
12% 


Construction Contingency, 
Construction Cost Subtotal, 


Tax on Materials (Applied to half of subtotal) 
Overhead and Profit 

Total Construction Cost 

Owner's Reserve for Change Orders’ 
Engineering Services (Design) 

Construction Management’ 

Engineering Services During Construction 


Date: 5/13/2020 
Project Number: 437-004-105 
Prepared By: C Lam 
Checked By: C Lam 
Check Date: 


tal 
800,000 
13,300,000 


Notes 


3,500,000 
17,500,000 


Percentage of materials costs (materials cost 
800,000 |estimated as 50% of construction cost subtotal) 
2,600,000 
20,900,000 
3,100,000 
3,100,000 
2,720,000 
2,500,000 


Total Capital Cost, 32,000,000 


ttem 


1 - General Requirements 


2-Sitework 


Unit 


Traffic Control (Heavy Urban) 


24" Open cut pipeline 
24" HDD Pipeline 
Sheeting and Shoring 
Potholing (Heavy Urban) 


unit 


480 $ 
672 $ 
33.60 $ 
9.60 $ 


800,000 

800,000 7% of Divisions 2-17 
13 a 
11,300,000 

600,000 

800,000 

200,000 


ANNUAL O&M COSTS 


Quantity 


Annual Inspection and Pipeline Maintenance 24,700 


Value 


Notes 


40,000 


TOTAL ANNUAL O&M COSTS $ 40,000 
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Table 16. PS-14, pump station to convey San José AWPF purified water to Penitenica WTP modulating valve vault via PL-40 and Milpitas Pipeline (Portfolios 1c) 


HydroScienced 


Cost Summary by Division 
Spec. Division 
1 - General Requirements 


Project: Countywide Water Reuse Master Pian 


PS-14. Purified water from San José AWPF to PWTP mod valve Flow 


‘through MPL (TWA) 


Estimate Type: Planning _ 


TDH 
Horsepower 


16,667 gpm 
350 feet 
2,500 hp 


Date: 5/13/2020 
Project Number: 437-001-105 
Prepared By: C Lam 
Checked By: C Lam 
Check Date: 


Subtotal Notes 


1,670,000 


2 - Sitework 


1,900,000 


3- Concrete 


11- Equipment 


1,930,000 
2,000,000 


15 - Mechanical 


1,050,000 


16 - Electrical 


Soft Costs 


2 -Sitework 


3 «Concrete 


17 - Instrumentation and Control 


Raw Construction Subtotal | $ 14,350,000 


Mewic 


Descriptior 


Mobilization/Demobilization 
Bonds, insurance, permitting 


Site Preparation, Excavation, and Offhauling 
Earthwork (Rough Grading, Backfill, Compaction) 


Finish Grading, Compaction 
Dewatering 

Asphalt Paving 

Shoring 

Civil Site Work/Fencing 

Access Road 

Stormwater Management/SWPPP 
Landscaping and irrigation 


Structural Concrete 
Vaults. 

Equipment slabs 
Building slabs 
Miscellaneous Concrete 
CMU Building 


Se oF 


Metric 


10% 


18 inch 
42 inch 
12 inch 
18 inch 
18 inch 
40X50 foot 


Quantity 


1 


BREE B ERE HRB 


556655 DEG S5555655 


BREBBEE 
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Tax on Materials (Applied to half of subtotal), 


Vale 


Construction Contingency 
Construction Cost Subtotal 


Overhead and Profit 
Total Construction Cost} 


Owner's Reserve for Change Orders 


Engineering Services (Design) 
Construction Management! 


Engineering Services During Construction 


3,300,000 
2,500,000 


Cost Notes 
3,590,000 
17,940,000 
810,000 
2,690,000 
21,440,000 
3,220,000 
3,220,000 
2,790,000 
2,570,000 


33,240,000 


70,000 


1,268,000 10% of Divisions 2-17 
400,000 


1,900,000 


500,000 
350,000 
75,000 
75,000 
200,000 
100,000 
100,000 
100,000 
300,000 
400,000 
0 
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Size or 
Item Description Metric Quantity Unit Cost Total Cost Notes 
11- Equipment $ 2,000,000 
Vertical turbine pumps, cans, housing Ls $ 1,500,000 
Surge Tank 1 Ls $ 100,000 
Meters (flow, pressure, power, etc.) Ls $ 400,000 
15 - Mechanical $ 1,050,000 
Water/Sewer/Storm Utility improvements $ 250,000 
Yard piping, Valves, and Appurtenances $ 800,000 
16 - Electrical $ 3,300,000 
Electrical Allowance (MCC, wiring, panels) $ 2,500,000 
Standby generator $ 800,000 
17 -1&C $ 2,500,000 
1&C/SCADA/ Programming Allowance $ 2,500,000 
ANNUAL O&M COSTS. Quantity Value Cost Notes 
Consumables $ 177,000 
Equipment 2% $2,000,000 $ 40,000 2% of Division 11. 
Mechanical 2% $1,050,000 $ 21,000 2% of Division 15 
Electrical 2% $3,300,000 $ 66,000 2% of Division 16 
Instrumentation 2% $2,500,000 $ 50,000 2% of Division 17 
$ 2,351,000 
Electricity Requirement 2,500 _hp. 14,695,566 __kWh $0.16 $ 2,351,000 
TOTAL ANNUAL 0&M COSTS $ 2,528,000 
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Table 17. PS-15, pump station to convey San José AWPF purified water to delivery point North of Hwy 101 in Santa Clara (Portfolios 1c) 


HydroScienced 


Date: 5/13/2020 
Project Number: 437-001-105 
PS-15. Purified water from San José AWPF to Santa Clara (N of Flow 8.333 gpm Prepared By: C Lam 
Hwy 101) (TWA) TDH 250 feet Checked By: C Lam 
Horsepower 890 hp Check Date: 


Project: Countywide Water Reuse Master Pian 


Aspect: 


Estimate Type: Planning 


Cost Summary by Division 


Subtotal 


1.- General Requirements 


14. - Equipment 
15 - Mechanical 

16 - Electrical 

17 - Instrumentation and Control 


Saft Costs Mewric Valive Ost Notes 
Construction Contingency| 

Construction Cost Subtotal 

Tax on Materials (Applied to half of subtotal) 

Overhead and Profit 

Total Construction Cost 

Owner's Reserve for Change Orders 

Engineering Services (Design) 

Construction Management 

Engineering Services During Construction: 


Description M Quantity Unit Eos Notes 


Mobilization/Demobilization 10% of Divisions 2-17 


Bonds, insuran yermittil 


Site Preparation, Excavation, and Offhauling 
Earthwork (Rough Grading, Backfill, Compaction) 
Finish Grading, Compaction 

Dewatering 

Asphalt Paving 

Shoring 

Civil Site Work/Fencing 

Stormwater Management/SWPPP. 

Landscaping and irrigation 


3 Concrete 


Structural Concrete 18 inch 4 
Vaults 12 inch 1 
Equipment slabs 12 inch a 
Building slabs 18 inch 2 
1 
& 


Miscellaneous Concrete 18 inch 
[ BrownsCaldwell : 
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Ls 
us 
is 
is 
us 
Ls 
Ls 
Ls 
Ls 
Ls 
Ls 
CMU Building 40 X50 foot is 
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11- Equipment 


15 - Mechanical 


16 - Electrical 


ANNUAL O&M COSTS 


Consumables 


Power Costs 


Ize OF 
Description Metric 


Vertical turbine pumps, cans, housing 
Surge Tank 
Meters (flow, pressure, power, etc.) 


Water/Sewer/Storm Utility improvements 
Yard piping, Valves, and Appurtenances 


Electrical Allowance (MCC, wiring, panels) 
Standby generator 


1&C/SCADA/ Programming Allowance 


Equipment 
Mechanical 


Electrical 
Instrumentation 


Electricity Requirement 


Quantity 


Bb 


5,233,464 


Unit 


& SG 


Unit 


kWh 


[ Brown»Caldwell 


aT 


Unit Cost 
Value 
$650,000 
$540,000 
$1,750,000 
$1,250,000 
$0.16 
TOTAL ANNUAL O&M COSTS 


eRe ole «Pale « «Ps 


nla Pale © @ oR 


Total Cost 
650,000 
450,000 

75,000 
125,000 
540,000 


1,250,000 

500,000 
1,250,000 
1,250,000 


Cost 
83,800 
13,000 
10,800 
35,000 
25,000 
837,000 
837,000 
920,800 


Notes 


Notes 


2% of Division 11 
2% of Division 15 
2% of Division 16 
2% of Division 17 
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Table 18. PL-42, 36-inch purified water pipeline from San José AWPF to modulating valve vault at Penitencia WTP (Portfolio 1d) 


HydroScienced 


Cost Summary by Division 
Spec. Division 


Project: Countywide Water Reuse 


Aspect: PL-42: S) AWPF to PWTP mod valve (TWA) Length 43,100 feet 


Estimate Type: Planning. 


Date: 5/13/2020 
Master Plan Project Number: 437-004-105 
Prepared By: C Lam 
Checked By: C Lam 
Check Date: 


Diam 36 inch 


Subtotal Notes 


2,000,000 
34,400,000 


‘L- General Requirements 
2 - Sitework 


o 


fem 


i ral Requirern 


Sitework 


Traffic Control (Heavy Urt 


36" Open cut pipeline 
36" HDD Pipeline 
Sheeting and Shoring 
Potholing (Heavy Urban) 


Raw Construction Subtotal 
Matric Value 
Construction Contingency] 
Construction Cost Subtotal 


Notes 


Percentage of materials costs (materials cost 


9% Tax on Materials (Applied to half of subtotal)| $ 2,100,000 |estimated as 50% of construction cost subtotal) 
15% Overhead and Profit) $ 6,900,000 
Total Construction Cost| $ 55,250,000 
15% Owner's Reserve for Change Orders| $ 8,300,000 
Engineering Services (Design)| $ 
Construction Management| $ 
Engineering Services During Construction] $ 


Unit 


or Metric 
ban) 7% 40,450 Ls 50.40 $ 2,000,000 _ 7% of Divisions 2-17 
5 400,000 
40,450 LF $ 720 $ 29,100,000 
36 2,650 LF $ 1,008 $ 2,700,000 
1% 36 40,450 LF $ 50.40 $ 2,000,000 
2% 36 43,100 LF $ 14.40 $ 600,000 


ANNUAL O&M COSTS 


Labor Costs 


Quantity Notes 


$163 $ 70,000 
TOTAL ANNUAL O&M COSTS $ 70,000 


Annual Inspection and Pipeline Maintenance 43,100 LF 
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Table 19. PL-43, 24-inch purified water pipeline from San José AWPF to delivery point North of Hwy 101 in Santa Clara (Portfolios 1d) 


HydroScienced 


Project: Countywide Water Reuse Master Pian 
PL-43: SJ AWPF to SJ Muni and Santa Clara (N of Diam 24 inch 


Aspect: | 101) (TWA) 


Estimate Type: Planning 


Length 24,700 feet 


Date: 5/13/2020 
Project Number: 437-004-105, 
Prepared By: C Lam 
Checked By: C Lam 
Check Date: 


Cost Summary by Division 


Saft c 


trem 


eral Requirements 


2-Sitework 


ANNU, 
Labor Cos 


Spec. Division bt 
2- Sitework $ 13,300,000 


Construction Cost Subtotal 


Tax on Materials (Applied to half of subtotal) 
Overhead and Profit} 

Total Construction Cost 

Owner's Reserve for Change Orders 
Engineering Services (Design) 

Construction Management 

Engineering Services During Construction 


Size or 


fiption Ter unit 

Traffic Control (Heavy Urban) 7% 24 23,550 $ 
$ 

24" Open cut pipeline 24 23,550 $ $ 
24" HDD Pipeline 24 850 uF $ 672 $ 
Sheeting and Shoring 1% 24 23,550 LF $ 33.60 $ 
Potholing (Heavy Urban) 2% 24 24,700 LF $ 9.60 $ 


Noles 


3,500,000 


17,500,000 
Percentage of materials costs (materials cost 


800,000 Jestimated as 50% of construction cost subtotal) 
2,600,000 
20,900,000 


800,000 _7% of Divisions 2-17 


10) 


600,000 


Quantity Value 


Annual Inspection and Pipeline Maintenance 24,700 LF $163 $ 
TOTAL ANNUAL O&M COSTS $ 


Notes 


[ Brown»-Caldwell 


49 


Appendix A-6 


Table 20. PS-16, pump station to convey San José AWPF purified water to Penitenica WIP modulating valve vault via PL-42 (Portfolio 1d) 


HydroScienced 


Spec: Division 


Project: Countywide Water Reuse Master Plan 


Aspect: 


Estimate Type: Planning 


Cost Summary by Division 


Date: 5/13/2020 
Project Number: 437-001-105 
. PS-16. Purified water from San José AWPF to PWTP mod valve Flow 16,667 gpm Prepared By: C Lam 
* through new PL (TWA) TDH 350 feet Checked By: C Lam 
Horsepower 2,500 hp Check Date: 


Subtotal Notes 
1- General Requirements $ 1,670,000 

2 - Sitework $ 1,900,000 

3 -Concrete $ 1,930,000 

11. - Equipment $ 2,000,000 

15 - Mechanical $ 1,050,000 

16 - Electrical $ 3,300,000 | 

17 Instrumentation and Control $ 2,500,000. 


Gosts 


Raw Construction Subtotal | $ 14,350,000 


Meitic Value 


Construction Contingency] $ 3,590,000 

Construction Cost Subtotal] $ 17,940,000 

9% Tax on Materials (Applied to half of subtotal)| $ 810,000 

15% Overhead and Profit} $ 2,690,000 

Total Construction Cost| $ 21,440,000 

15% Owner's Reserve for Change Orders] $ 3,220,000 

15% Engineering Services (Design)| $ 3,220,000 

Construction Management| $ 2,790,000 

Engineering Services During Construction| $ 2,570,000 
[TOTAL CAPITAL COST/S 33,240,000] 


ftem 


2- General Reaiirements 


2- Sitework 


Descriptio Quantity Unit 


00 
1,268,000 
400,000 
4,900,000 
500,000 
350,000 
75,000 
75,000 
200,000 
100,000 
100,000 
100,000 
300,000 


Mobilization/Demobilization 
Bonds, insurance, permitting 


Site Preparation, Excavation, and Offhauling 
Earthwork (Rough Grading, Backfill, Compaction) 
Finish Grading, Compaction 

Dewatering 

Asphalt Paving 

Shoring 

Civil Site Work/Fencing 

Access Road 

Stormwater Management/SWPPP- 


$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 


Notes 


10% of Divisions 2-17 


3 - Concrete 


Landscaping and irrigation 100,000 


$ 12 100 
Structural Concrete 18 inch 1 Ls $ 520,000 
Vaults 12 inch 2 us $ 260,000 
Equipment slabs 12 inch 1 Ls $ 200,000 
Building slabs 18 inch 1 Ls $ 150,000 
Miscellaneous Concrete 18 inch 1 us $ 300,000 
CMU Building 40 X 50 foot 2% us $ 500,000 
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11 - Equipment 


15 - Mechanical 


16 - Electrical 


ANNUAL O&M 
Consumables 


Power Costs 


ize oF 


Description Metric Quantity Unit 


Vertical turbine pumps, cans, housing 1 Ls 
Surge Tank 1 Ls 
Meters (flow, pressure, power, etc.) 1 LS 
Water/Sewer/Storm Utility improvements. 1 us 
Yard piping, Valves, and Appurtenances 1 Ls 
Electrical Allowance (MCC, wiring, panels) 1 Ls 
Standby generator 1 Ls 
1&C/SCADA/ Programming Allowance 

Quantity Unit 
Equipment 2% 
Mechanical 2% 
Electrical 2% 
Instrumentation 2% 
Electricity Requirement 2,500_hp 14,695,566 kWh 
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Unit Cost 
Value 

$2,000,000 

$1,050,000 

$3,300,000 

$2,500,000 

$0.16 

TOTAL ANNUAL O&M COSTS 


oPae ole oBale « of 


oleae « « «Ps 


Total Cost 
2,000,000 
1,500,000 

100,000 


3,300,000 
2,500,000 

800,000 
2,500, 
2,500,000 


Cost 

177,000 
40,000 
21,000 
66,000 
50,000 
2,351,000 
2,351,000 
2,528,000 


Notes 


Notes 


2% of Division 11 
2% of Division 15 
2% of Division 16 
2% of Division 17 
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Table 21. PS-17, pump station to convey San José AWPF purified water to delivery point North of Hwy 101 in Santa Clara (Portfolio 1d) 


HydroScienced 


Date: 5/13/2020 
Project Number: 437-001-105 
PS-17. Purified water from San José AWPF to Santa Clara (N of Flow 8.333 gpm Prepared By: C Lam 
Hwy 104) (TWA) TDH 250 feet Checked By: C Lam 
Horsepower 890 hp Check Date: 


Project: Countywide Water Reuse Master Pian 


Aspect: 


Estimate Type: Planning. 


Cost Summary by Di 
Spec. Division 


11- Equipment 
15 - Mechanical 
16 - Electrical 


Soft Costs Metric Value f Notes 


Construction Contingency| 

Construction Cost Subtotal 

Tax on Materials (Applied to half of subtotal) 
Overhead and Profit 

Total Construction Cost 

Owner's Reserve for Change Orders 
Engineering Services (Design) 

Construction Management 

Engineering Services During Construction 


Size a 


Description Metric Quantity Unit Cost 
4.- General Reati $ ac 
Mobilization/Demobilization 10% 1 602,000 10% of Divisions 2-17 
Bonds, insurance, permitting 150,000 
2--Sitework $ 1,050, 

Site Preparation, Excavation, and Offhauling Ls $ 
Earthwork (Rough Grading, Backfill, Compaction) Ls $ 200,000 
Finish Grading, Compaction Ls $ 50,000 
Dewatering is $ 50,000 
Asphalt Paving us $ 200,000 
Shoring ts $ 50,000 
Civil Site Work/Fencing us $ 100,000 
Stormwater Management/SWPPP. us $ 100,000 
Landscaping and irrigation Ls $ 50,000 

Concrete ¢ 780,000 
Structural Concrete 418 inch 1 us $ 300,000 
Vaults 12 inch a ls $ 100,000 
Equipment slabs 12 inch 1 Ls $ 50,000 
Building slabs 18 Inch ft Ls $ 50,000 
Miscellaneous Concrete 18 inch 1 Ls $ 75,000 
CMU Building 40 X 50 foot a us $ 200,000 
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Size or 
Item Description Metric Quantity Unit 
11 - Equipment 
Vertical turbine pumps, cans, housing 
Surge Tank 
Meters (flow, pressure, power, etc.) 
15 - Mechanical 


Unit Cost 


Total Cost 


« ole « «PS 


650,000 


540,000 


Notes 


Water/Sewer/Storm Utility improvements 1 Ls 
Yard piping, Valves, and Appurtenances 1 us 400,000 


16 - Electrical 
Electrical Allowance (MCC, wiring, panels) 1 us 
Standby generator 4 Ls 


1&C/SCADAY Programming Allowance 


4, 


o Cae © 


1, 
1, 


2] 


1,250,000 


500,000 
:250,000 
250,000 


ANNUAL O&M COSTS Quantity Unit 
Consumables 

Equipment 

Mechanical 

Electrical 

Instrumentation 


Cost 


$650,000 
$540,000 
$1,750,000 
$1,250,000 


wee oy 


83,800 
13,000 
10,800 
35,000 
25,000 


Notes 


2% of Division 11 
2% of Division 15 
2% of Division 16 
2% of Division 17 


TOTAL ANNUAL O&M COSTS $ 920,800 
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Portfolio 2a cost estimate details 
Table 22. Combined Regional AWPF in Palo Alto; 24 mgd for GWR, 0.5 mgd for NPR+ (Portfolio 2a) 


Brown = Focus: Cost Summary 

Caldwell 5 Element: AWPF (GWR) 

Capacity / Treatment: 24.5 mgd 
Location: Pala Alto 


All capital costs are rounded to $1 million, and O&M costs are rounded to $100,000. 


Capital Costs Construction Costs by Division Cost Summary % of Total Cost 
Raw / Construction Costs 130,000,000 Division 01 - General Requirements $ 11,829,800 o% 
Contingency » Treatment Facility 6 33,000,000 Division 02 - Site Construction 0% 


Construction Cost Subtotal 163,000,000 Division O3 - Concrete 7,131,400 5m 


% 
Tax on Materials (applied to half of subtotal) 8,000,000 Division 04 - Masonry 2 


General Contractor Overhead and Profit J 25,000,000 Division 05 - Metals 4% 
Estimated Total Construction Cost 196,000,000 Division 06 - Woods, Plastics, and Composites 


Owner's Reserve for Change Orders 30,000,000 Division 07 - Thermal and Moisture Protection on 

Environmental Documentation and Permits Division O8 - Doors and Windows. 0% 

Engineering Services (Design) 6 30,000,000 Division 09 - Finishes 1% 
Construction Management 26,000,000 Division 10 - Specialties 

Engineering Services During Construction 4 24,000,000 Division 11 - Equipment O% 


Om 


Division 12 ~ Furnishings 
Division 13 ~ Special Construction j o% 


Division 14 - Conveying Systems 0% 
Consumables (Equipment, Mechanical, Electrical, |&C) 2,500,000 Division 15 - Mechanical 


Energy/Power BiaAAR0g, Division 17 - Instrumentation 3H 


Chemicals 2,890,000 Division 21 ~ Fire Suppression 0% 
Labor 2,800,000 Division 22 - Plumbing o% 
[Total Annual O&M Cost 13,580,000 Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC) : 0% 
Division 26 - Electrical 16,733,600 
Replacement and Renewal Costs* Division 27 - Communications ow 
100-yr Litecycle (present value, $2019) 172,000,000 Division 28 - Electronic Safety and Security 0% 
30-yr Lifecycle (present value, $2019) 75,000,000 Division 31 - Earthwork 4,040,800 
*See Appendix A-5 (Basis of Cost) for explanation of methodology Division 32 ~ Exterior Improvements: 114,200 
Division 33 - Utilities 
Division 40 - Process integration 16,943,700 
Division 41 ~ Material Processing and Handling Equipment 
Division 42 ~ Process Heating, Cooling, and Drying Equipment 


Annualized Capital Cost 3%, 30 yrs 15,610,000 
Annual O&M Cost 13,580,000 


Annual R&R Cost —_ annual average of 30-yr lifecycle 2,500,000 
Total Annual Cost 31,690,000 
Annual Yield AF 18,500 


Division 43 - Process Gas and Liquid Handling, Purification, and Storage 18,291,800 
Division 44 - Pollution and Waste Control Equipment 

Division 46 - Water and Wastewater Equipment 49,112,000 
TOTAL 130,000,000 


AWPF Unit Cost, 30-yr Lifecycle ($/AF) 
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Brownay = 


Caldwell 5 


Division 01 - General 


Focus:|Cost Inputs and R&R 


Aspect: |AWPF (GWR) 


Capaelty:|24.5 med 
Location:|Fala Alto 


BC Project Number;|151772 
Estimate Version Number:|2.0 
Estimate Date: |R. Guillery 


Date:[14/9/2020 


Checked By:|D. Mulacek 


Division 31 - Earthwork 


Sitework 


[Subgrade Structural Piles 


SF s 


141.20 


Mobilization Mobilization $ 118,297,900 | 10% of Divisions 2.47 $ 

Requirements 

Division 31 ~ Earthwork [Sitework Site Cleat and Grub 3 i $ . 

Division 31— Earthwork | Sitework Strip Topsoil SY 3 0.85 $ 26.800 

Division 31 Earthwork | Sitework [Backfill Haul to Site (3) over entire site) 31,460 cy $ 8.88 3 279,400 

Division 31 - Earthwork —_| Sitework Backfill Placement (3' over entite site) 31,460 cy 3 1.04 $ apg) ME teens Inyo buenas irre aay 

for structural backfill here 

[Division 31 - Earthwork _|Sitework [Excavation 37,566 cy 5 i178 $442,600 

Division 31 — Earthwork _|Sitework [Compaction 15,730 cy 3 0.89 5 14,000 

Division 31 —Earthwork __|Sitework Grading 31.460 SY 5 118 g 37,200 

Division 31 — Earthwork | Sitework Shoring, Sheeting, and Bracing a is 5 25,000 5 6,300 

Division 31 — Earthwork |[Skework foffnaul Allowance a ts 5 75,000 | Engineer's Estimate 5 1,500 

Division 31 — Earthwork _|Sitewark Aggregate Base i261 cy 3 38.49 $658,700 

Division 31 — Earthwork _|Sitework Asphatt 741 SF 3 201 g 1,500 

Division 31 —Earthwork __|Sitework Gravel 12,781 SY 5 2.63 $ 59,200 

Division 31 — Earthwork __|Sitework Site Dewalering Alowance rt ts $500,000 $500,000 

Division 31 - Earthwork —_|Sitework Landscaping Allowance 2 Ls $ 141,455 stitial fron EVAWPD coajni eaafionee $ 141,500 
proportional increase in cost with site acreage 

Division 31 - Earthwork —_| Sitework Lighting and Security Allowance 1 Ls 3 847,182 Skit Se RNC eee $ 847,200 
proportional increase in cost with site acreage 

Division 31 - Earthwork sitework Utility Connections Allowance 1 ts & © doo.po0 | ENenee’s estimate forsweten Internet. sever $ 100,000 
connections 

Division 26 ~ Electrical Sitework New Electrical Service Allowance 1 is ¥ 2,000,000 | Engineers estimate $ 2,000,000 


Assumes (2) 40' diameter slabs; Based on 
ISVAWPC Schedule of Values- 14"x14" prestressed 
concrete piles including installation, fabrication, 
delivery -5Sft spacing between piles 


$ 


ee es OE ee ee ee eee 


354,900 |intet Process Tank 


Unit cost was Obtained interpolaung 


Division 31. Earthwork _|Sitework Linch Waste Pipeline 1,200 LF s 374.46 |14-inch, HDPE, 14’ Cover $< <JASHO0 otis tata tr heniece erent 
[Division 31 Earthwork _|Sitework ‘Sheeting and Shoring (Open Cut) 3h Got 3S ____449,400 |9'to 14 of cover 5 22,500 [plant infrastructure 
Division 31 Earthwork __|Stework Pathating| a2 EA 5 1233 Rural, $1,200 per 100 feet of pipe $ 74.800 [plant infrastructure 
Division 03 ~ Concrete Concrete EQ Basin Slab 1,481 cy 5 645 See Site Work and Concrete Tab $ 956,600 [EQ Basin 
Division 03 - Concrete Concrete [EQ Basin Suspended Stab van cy $ 1,150 See Site Wark and Concrete Tab $ 851,900 [EQ Basin 
Division 03 - Concrete Concrete EQ Basin Wetwell Walls 750 cy $ 1,090 See Site Work and Concrete Tab $ 817,500 [EQ Basin 
Division 03 — Concrete concrete UF Reverse Filtration Pumps Slab 31 cy $ 645 See Site Work and Concrete Tab $ 20,100 [Treatment Equipment 
Division 03 - Concrete Concrete interprocess Tanks Slab 225 cy $ 645 See Site Work and Concrete Tab $ 145,300 |Treatment Equipment 
Division 03 ~ Concrete concraté blag FLA EMO Ry Fer HO FPS on cy 3 645 See Site Work and Concrete Tab 5 136,200 |Treatment Equipment 
Division 03 - Concrete concrete Decarbonator Transfer Pumps Slab 53 cy $ 645 See Site Work and Concrete Tab $ 34.100 [Treatment Equipment 
[Decarbonator T Tv Transfer 
Division 03 - Concrete Concrete Gare OTRO TEKS BOT AATRA DARN FIs 504. cy $ 645 See Site Work and Conerete Tab $ 324,900 [Treatment Equipment 
Division 03 — Concrete [Concrete [chemical Storage Area Slab 313 cy 3 645 See Site Work and Concrete Tab $524,600 [Chemical Storage 
Division 03 - Concrete [Concrete [Chemical Storage Area Walls 72 cy $ 1,090 See Site Work and Conerete Tab 5 78,300 [Chemical Storage 
Division 03 — Concrete [concrete Slab for Process Building 4515 cy $ 645 See Site Work and Concrete Tab $2,912,200 [Process Building 
Division 03 — Concrete [Concrete [Switchgear Slab 46 cy g 645 See Site Work and Concrete Tab $ 29,900 [Electrical 
Division 03 — Concrete [Concrete Transformer Slab 36 oY 3 645 See Site Work and Gonorete Tab 5 23,000 [Electrical 
Waste Equalization Wetwell & P 
Division 03 - Concrete Concrete Waste Equalization Wetwell Slab 66 cy $ 645 See Site Work and Conerete Tab $ 42.900 |r Nao WEES ERs 
i 
Division 03 - Concrete Iconcrate Waste Equalization Wetwell Walls 200 cy Fy 1,090 See Site Work and Concrete Tab 3 218,000 [ail bid bleed 
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Brownayo = 


: [Cost Inputs and R&R 


BC Project Number 


Date: 


Caldwell 5 AWPF (GWR) Estimate Version Number:|2.0 
Capaclty:|24.5 mad Estimate Date: 
Location:|Pala Alto Checked By:|D. Mulaceh 
Division amid O&M vame sei |D (c ian Suny Lat Cast Mot insu (Cost Tonal Ne 
Nizatic it 
Division 03 — Concrete Concrete Piping Slab 26 wy $ 645 See Site Work and Conerete Tab 3 16,900 bral AER ROI ame 
Division $2 — Exterior Exterior [Chain Link Fence Around AWPF 2400 LF Fy 53 $ 411,200 
improvements: 
Division 05 ~ Metals Metals Misc. Metals Nlowance z tS $750,000 | Engineers Estimate $750,000 [for 24 MGD faciity 
Division 09 — Finishes Finishes [Coating Allowance I is 1,000,000 | Engineer's Estimate $__ 1,000,000 [for 24 MGD facility 
Division 46 — Water and 
T a 
hates tesa? Equipment Influent Pumps (to feed UF) 100 10 ea $ 7.545 Interpolate from feed pumps on equip page $475,500 
Division 46 - Water and October 2019 Pall Proposal includes filter shids, 
Equipment Uitrafitration Treatment 1 is $ 10,341,971 strainers, reverse filtration pumps, CIP equipment, }$ 40,342,000 Filtration Treatment 
Wastewater Equipment 
air equipment 
7 rT F Yor FRP tank: 
Division 46— Waterand |e nen PORTS Tine , 324 000] 88804 on July 2016 So. SF quote for FRP tanks ST | TS 
Wastewater Equipment per gal including appurtenances 
Filtration Treatment / Equipment cost 
Division 46 - Water and 
esses crarore Equipment RO Transfer Pumps 200 5 EA 4 71,786 $ 359,000 }iinearly interpolated based on 40 HP 
inh, land 200 HP vendor estimates 
Mbit ats ator eh Proposal from Pall includes cartridge filters, RO 
Equipment Reverse Osmosis 1 FA $ 27,390,000 feed pumps, RO Skids, CIP equipment, CIP $ 27,390,000 [Filtration Treatment 
Wastewater Equipment 
{chemical pumps, Control panel, and startup 
Bhesioar de Wate aind Equipment Decarbonator Transfer Pumps 25 4 EA $ 29,364 $ 117,500 |Fittration Treatment 
Wastewater Equipment 
5/4/17 proposal fram Daniel Mechanical includes 
Divisic - ite 
nissan 6 Yesier ae) Equipment Decarbonator 1 EA $ 1,513,749 (4) decarbonator towers, flow distributor system, |$ 1,513,800 [Filtration Treatment 
Wastewater Equipment 
media, fan system 
Division 46 — Water and 
i 424 : 
easieveten EaGhoioeht Equipment UV/AOP Transfer Pumps 50 4 EA $ 35.42 $ 141,700 Juv/aop 
BNssken FE = WEL aos Equipment UV influent Flowmeters 18 3 EA $ 9315 [Assumed 18° flowmeter s 28,000 |uv/AoP 
Wastewater Equipment 
Dyson 98= Wataud Equipment Static Mixers 3 EA $ 12,132 $ 36,400 uv/AoP. 
Wastewater Equipment 
= Zduty, 1 standby L2mgd rated. Package includes 
Ohisign $6 < Water a0 © TE dement UV System 1 EA $ 6,799,239 reactors, ballasts, UV lamps, chemical feed/static |$ 6,799,300 |uv/AgP. 
Wastewater Equipment 
mixing system 
Package includes one (1) Merrick Hydrated Lime 
Division 46 ~ Water and 
ne eee i Equipment Lime System 1 FA $ «1,222,965 Storage Silo with High Density Lime Slurry $ 1,223,000 |Lime System 
Wastewater Equipment 
Continuous Production and Metering System 
Division 46 — Water and e Diaphragm pump, includes vaives and ; 
acienetan Eattaraht Equipment Hydrogen Peroxide Metering Pumps 2 EA $ 37,500 eeonanonees $ 75,000 | chemical Dosing 
Onision 48 Water aid” | Faoment Sodium Hydroxide Metering Pumps 2 EA $ 37,500 Basayeiea FAL ldo ale ant $ 75,000 |Chemical Dosing 
Wastewater Equipment appurtenances 
Division 46 - Water and Diaphragm pump, includes valves and 
7 I 4 $ 7, 
Waceuale Eucice Equipment Sodium Hypochlorite Metering Pumps FA 37,500 Pacer $ 150,000 |chemical Dasing 
Division 46— Water and |e emt hg aceeeta Daa reat 5 a : ra Diaphragm pump, includes valves and ; 7ebbd lobortis Dana 
Wastewater Equipment appurtenances 
az , incl 
payin Sa Wee Equipment |Sodium Bisulfite Metering Pumps 2 FA $ 37,500 Flepticaun puny Meander vals aes $ 75,000 |Chemical Dosing 
Wastewater Equipment appurtenances 
Division 46 — Water and 3 
Equipment Waste Equalization Pumps 10 A FA § 37,950 $ 151,800 |Additionat Pumping Requirements 
Wastewater Equipment 
Division 43 — Process Gas 
Jand Liquid Handling, ISpecial Construction | Process Building 60,950 SF $ 219 265’ x 230’; furnished and installed $ 13,322,400 [Process Building 
Purification, and Storage 
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: 7972020 
Brown ay ° Focus:(Cost Inputs and R&R a51772 
Caldwell ; Aspect:|AWPF (GWR) Estimate Version Number:|2.0) 
Capacity:|24.5 mad Estimate Date: [R. Guilleny 
Location:|Pala Alto Checked By:[D. Mulecek 
Name Site Unit pape VES paolo z : Mitre urpuons Cost-T we 
Equipment Adjusted Unt P 
sen Pe gescmamepestingpeton 
jand Liquid Handling, [Special Construction |interprocess Storage Tank, 375,000 gallons 1 EA 534,375 ! J $ 534,400 |Storage Tanks 
SMEG aati assumes 15 minutes of feed to the RO system at 
uitimate flows 
Division 43 ~ Process Gas 
land Liquid Handling, Special Construction _| Purified Water Storage Ciearwell 4 1 EA $ 3,650,000 ise nDN Tanks cost proposal, needone4MG  /.¢ 3 esa/00 || prestressed Conerete Tank 
Purification, and Storage 
Canopies for citric acid and sodium 
Division 43 - Process Gas bisulfite storage in UF CIP area, 
and Liquid Handling, ISpecial Construction | Chemical Storage Area Canopy 1,412 SF $ 108 $ 452,200 estimated from SVAWPC canopy costs 
Purification, and Storage assumes linear interpatation of unit 
cost based on 454 sf) 
Division 43 ~ Process Gas 
and Liquid Handling, Special Construction | RO Antiscaiant (HDXLPE, Vert) itoo 2 EA $ 4,340 Assumes 30 day storage $ 8,700 | chemical Tanks 
Purification, and Storage 
Division 43 ~ Process Gas 1 
and Liquid Handling, Special Construction Hydrogen Peroxide Tank (HDPE, Vert.) 2.500 2 EA $ 12,275 Assumes 30 day storage $s 24,600 [Chemical Tanks 
Purification, and Storage 
Division 43 ~ Process Gas 
and Liquid Handling, |Special Construction Sodium Bisulfite Tank (HDXLPE, Vert.) 2,000 2 EA $ 5,793 Assumes 30 day storage s 11,600 |Chemical Tanks: 
Purification, and Storage 
Division 43 - Process Gas 
and Liquid Handling, Ispeciat Construction —_|Souium Hydroxide Tank (Carbon Steel, Vert.) 4,000 2 EA 8 48,000 Assumes 30 day storage s 96,000 | chemical Tanks 
Purification, and Storage 
Division 43 ~ Process Gas 
land Liquid Handiing, Special Construction —_|Sodium Hypochlorite Tank (FRP, Vert.) 21,000 2 EA $ 220,500 Assumes 7 day storage $ 441,000 |chemical Tanks 
Purification, and Storage 
Division 43 - Process Gas 
land Liquid Handling, Special Construction |sulfurie Acid Tank (Lined Steel, Vert) 4.120 2 EA 8 13,440 Assumes 20 day storage $ 26,900 | chemical Tanks 
Purification, and Storage 
Division 43 - Process Gas 
land Liquid Handling, ISpecial Construction | Aqueous Ammonia Tank (Horz, Carbon Stee!) 1,000 2 EA $ 12,000 Assumes 30 day storage 8 24,000 |chemical Tanks 
Purification, and Storage 
Rison AO) Preepee Mechanical Piping allowance 30% % of $ 49,112,000 | 30% of Equipment Costs $ 14,733,600 
Integration 
RNS OH AS Eras Mechanical Valve allowance 5% % of $ 14,733,600 | 5% of Piping Allowance $ 736,700 
Integration 
| 
Diviien aes Picea ‘Mechanical Fitting allowance 5% “oF $ 14,733,600 | 5% of Piping Allowance $ 736,700 
Integration 
Division 40 Spree Mechanical Supports allowance 5% hor $ 14,733,600 | 5% of Piping Allowance $ 736,700 
integration 
Division 26 ~ Electrical Electrical Electrical Allowance 30% ot $ 49,112,000 | 30% of Equipment Costs $ 14,733,600 
Division 17 — Instrumentation |}&C 1&C Allowance 25% % of 3 16,733,600 | 25% of Electrical Costs $ 4,183,400 
joaM consumables UF Membranes Replacement 810 Membranes/yr $ 1,980 [Based on a typical membrane life of 3 years $ 1,604,100 
loam Consumables RO Membranes Reolacement 924 Membranes/yr $ 347 Based on a typical membrane life of 5 years $ 320,800 Nhs EE SEN NU DF 
O&M Consumables UV Lamp Replacement 420 Lamps/yr $ 196 Based on 12,000 hour replacement frequency $ 82,500 renee costs Mass ba yarn by, 
joa Iconsumabies UV Ballast Replacement 58 Ballast/yr $ 794 [Based on year replacement frequency $ 45,800 Rae cae contr nvdat ba Sovemes By 
cam Consumables Pumping Equipment Consumables Zh wot 51,220,000 |2% of Pumping Equipment Cost z 24,400 
foam [Consumables Electrical Consumables 2% %ot $__ 16,733,600 [2% of Electrical Cast $334,700 
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Brown ay * Focus: [Cost inputs and R&R 
Caldwell ; Aspect: |AWPE (GWA) Estimate Version Number: 
Capaclty:|24.5 mad Estimate Date: 
Location:|Pala Alto Checked By; 
Divigion ani ORM yarn st ID (Désenption 7 Juantity uit nee Cast Method CS Assumption Cast-Total Note 
Equipment Specific 
O&M Consumables instrumentation Consumables 2% S$ 4,183,400 [2% of Instrumentation & Controls Cost $ 83,700 
joaM Power influent Pumps 5.227.968 5 $540,500 
foam Power UF Air Scour 10,249 5 $ 1,100 
joaM Power UF CIP 13,403 3 $ 1,400 
joa Power RO Transfer Pumps 5 227,968 s $540,900 
O&M Power RO Feed Pumps 32,674,800 3 $__3,380.400 
joaM Power RO interStage Pumps 653,496 5 3 67,700 
O&M Power RO CIP 2,362 $ $ 300 
ORM Power (Decarbonator Feed Pumps 353,496 5 $ 67,700 
OAM Power Decarbonator Blowers 522,797 s g 54,100 
joRM Power [UV/AOP Transfer Pumps 1,306,992 5 $135,300 
joaM Power [UV System 4,380,000 $ $453,200 
ORM Power RO Concentrate Waste Pumps 1.176.293 5 $___121,700 
aM Power Waste Equalization Pumps 196,049 kWh 3 0.10 3 20.300 
}O&M Power Chemical Metering Pumps: 45,745 kWh s 0.20 Assumed 7 duty chemical metering pumps $ 4,800 
Purifi 
jo&M Chemicals Sodium Bisulfite 51,600 gal $ 2.25 Lara SnExppalten! Pufied Water Rrowray”' 116,100 
joaM chemicals Ag. Ammonia 31,000 gal & 0.10 Gosia asec or empedited Purified Water Fragrant | 3,100 
Estimates 
O&M chemicals citric Acta 3,600 gal s 557 gate fae tp Energetic Water ProgpaRT 11S 20,100 
Estimates 
c don Expedited Ponified W. 
jOkM Chemicals Hydrogen Peroxide 60,000 gal $ 5.44 oats Haned orl Expedited Biter Water Progae || 308,300 
Estimates ~ 
“Tenate based on Exped 
P 
O&M Chemicals Sodium Hydroxide 96,000 gal $s 2.88 ap BESS STUER pECAtSd PURE at PmerAN | i 276,800 
Estimates 
ited Purifi Pi 
loam Chemicals Sodium Hypochlorite 2,114,000 gal $s 0.62 vale! on Expedited Purified Water'Progremt: | ¢ 2 ope gun 
ORM. (Chemicals Lime 877,226 & 5 os based on 12 mg/L dose 3 131,500 
joam chemicals Sulturie Acid 26,880 fal 8 1.00 Cae LaNREE FROEES RR SE SOS ig 26,900 
ee 
ORM chemicals RO Antiscalant 26,400 gal $ 20.56 posts toeeB Sri eapeed os PUvibed Water prcarae || 5 542,900 
Estimates 
lokM chemicals RO Low pH Cleaner 20,400 gal $s 5.87 Gosts:asbcon Expacited Ronit Winter Progianr, || & 113,700 
Estimates 
ans Sancad efiazt cu iseene aaadd rs Fe i= [Costs based on Expedited Purified Water Program | aye 
Estimates 
[Assumes three plant operators 40 
oun Labor Water Plant Operator 6,240 hours/yr s 163.20 $ 1,018,400 |hours per week for 52 weeks in a year 
(3 FTE: 
Assumes two senior mechanics 40, 
loam Labor Sr Mechanics 4,160 hours/yr s 172.27 $ 716,700 |hours per week for 52 weeks in a year 
(2 FTE) 
[Assumes twa control tech 40 hours 
loam Labor iControl Tech Il 4,160 hours/yr $ 172.27 $ 716,700 |per week for 52 weeks in a year (2 
FTE) 
Assumes one supervisor 40 hours per 
joa Labor Supervisor 2,080 hours/yr s 166.58 #7386500 Te 67 weaken ganrtt FTE) 
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Table 23. PL-5, 36-inch effluent pipeline from Palo Alto RWQCP to Palo Alto AWPF (Portfolio 2a) 


HydroScienced 
. Date: 3/24/2021 
Project: Countywide Water Reuse Master Plan proba Noner Aarsoudns 
Aspect: PL-5, Effiuent PL from Palo Atto RWQCP to Palo Diam 36 inch Prepared By: N Venugopal 
i Alto AWPF Length 15,150 feet Checked By: CLam 
Estimate Type: Planning 


Cost Summary by Division 


Spec! Division Subtotal ses 


1- General Requirements $ 700,000 
aw Construction Subtotal 
Soft Costs Metric Cost Notes 


Construction Contingency| 3,175,000 
Construction Cost Subtotal 15,875,000 


Percentage of materials costs (materials cost 
Tax on Materials (Applied to half of subtotal) 700,000 |estimated as 50% of construction cost subtotal) 
Overhead and Profit 2,400,000 
Total Construction Cost 18,975,000 
Owner's Reserve for Change Orders 2,800,000 
Engineering Services (Design) 2,800,000 
Construction Management 2,500,000 
Engineering Services During Construction 2,300,000 


TOTAL CAPITAL COST| $ 29,400,000 


Si 


fem Description Metric Diameter (in) Quantity Notes 
1+ General Requirements 700,000 


$ 
Traffic Control (Heavy Urban) 7% 36 14,500 LS $ 50.40 $ 700,000 7% of Divisions 2-17 


36" Open cut pipeline 
36" HDD Pipeline 
Sheeting and Shoring 
Potholing (Heavy Urban) 


ANNUAL O&M COSTS Quantity Value Cos! Notes 
Labor Costs 
Annual Inspection and Pipeline Maintenance $1.63 25,000 Cost based on 1 Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS 25,000 
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Table 24. PL-6, 36-inch effluent pipeline from Sunnyvale WPCP to Palo Alto AWPF (Portfolio 2a) 


HydroScienced 


- Date: 3/24/2021 
Project: Countywide Water Reuse Master Plan Project Number: 437-001-105 
Aspect: PL-6. Effluent PL from Sunnyvale WPCP to Diam 36 inch Prepared By: N Venugopal 
Palo Alto AWPF Length 38,820 feet Checked By: C Lam 
Estimate Type: Planning 
|Cost Summary by Division 
Spec. Division Subtoial Notes 
1- General Requirements $ 2,000,000 
2-Sitework $ 30,600,000 
Raw Construction Subtotal 32,600,000 
Soft C Metric Value Cost 
25% Construction Contingency} $ 8,150,000 
Construction Cost Subtotal] $ 40,750,000 
Percentage of materials costs (materials cost 
9% Tax on Materials (Applied to half of subtotal)| $ 1,800,000 |estimated as 50% of construction cost subtotal) 
15% Overhead and Profit] $ 6,100,000 
Total Construction Cost! $ 48,650,000 
15% Owner's Reserve for Change Orders} $ 7,300,000 
15% Engineering Services (Design)| $ 7,300,000 
13% Construction Management] $ 6,300,000 
12% Engineering Services During Construction] $ 5,800,000 
$75,400,000 


ftem 


15 General Requirements 


ework 


Description 
Traffic Control (Heavy Urban) 
36" Open cut pipeline 


Sheeting and Shoring 
Potholing (Heavy Urban) 


Size on 


Metric 


7% 


7% 
2% 


Diameter (in) Quantity Unit 


36 38,820 LS 
36 38,820 LF $ 


36 38,820 LF 
36 38,820 LF $ 


e 


Unit Cost 


50.40 
14.40 


To 


otal Gost 


2,000,000 
30,600,000 
28,000,000 

2,000,000 

600,000 


Notes 


7% of Divisions 2-17 


ANNUAL O 
sis 


M COSTS 


Labor 


‘Annual Inspection and Pipeline Maintenance 


Quantity Unit 


38,820 LF 


Vaile 


$1.63 
TOTAL ANNUAL O&M COSTS 


o oR 


Cast 

63,000 
63,000 
63,000 


Notes 


Cost based on 1 Operator hour per 100 ft pipe 
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Table 25. PL-7, 48-inch purified water pipeline from Palo Alto AWPF to LGRP (Portfolio 2a) 


HydroScienced 


Project: Countywide Water Reuse Master Plan 

PL7.. Purified water PL from Palo Alto AWPF Diam 48 inch 
Aspect: 

to LGRP Length 107,400 feet 


Estimate Type: Planning 


Cost Summary by Division 


Spec. Division 
1- General Requirements 
2-Sitework 


Raw Construction Subtotal 


Soft Costs Metric Value 
Construction Contingency 


‘Construction Cost Subtotal 


Tax on Materials (Applied to half of subtotal) 
Overhead and Profit| 

Total Construction Cost 

Owner's Reserve for Change Orders 
Engineering Services (Design 

Construction Management! 

Engineering Services During Construction 


$ 
$ 
$ 


De 


AHEAD ES 


Date: 

Project Number: 
Prepared By: 
Checked By: 


Subtotal 
7,000,000 
119,400,000 
126,400,000 
Cost 
31,600,000 
158,000,000 


7,100,000 
23,700,000 
188,800,000 
28,300,000 
28,300,000 
24,500,000 
22,700,000 


3/24/2021 
437-001-105 
N Venugopal 
Clam 


Notes 


Notes 


Percentage of materials costs (materials cost 
estimated as 50% of construction cost subtotal) 


fem Deseription Size or Diameter(in) Quantity Total'c 
Metric 
1-Geheral Requirements 7,000,000 
Traffic Control (Heavy Urban) 7% 48 103,750 $ 7,000,000 7% of Divisions 2-17 
$ 119,400,000 
48° Open cut pipeline 48 103,750 $ $ 99,600,000 
48" Bore and Jack Pipeline & Casing 48 1800 LF § 2,496 $ 4,500,000 
48" Microtunnel Pipeline & Casing 48 14850 LF $ 3,360 $ 6,200,000 
Sheeting and Shoring 7% 48 103,750 LF $ 67.20 $ 7,000,000 
Potholing (Heavy Urban) 2% 4g 107400 IF $ 19.20 $ 2,100,000 
ANNUAL O&M COSTS Quantity Unit Cost Notes 
Labor $ 175,000 
Annual Inspection and Pipeline Maintenance 107,400 LF $1.63 $ 175,000 Cost based on 1 Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS $ 175,000 
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Table 26. PS-3, pump station to convey Palo Alto RWQCP effluent to Palo Alto AWPF (Portfolio 2a) 


HydroScienced 


Project: Countywide Water Reuse Master Pian 


Date: 1/30/2020 
Project Number: 437-001-105 


17 - Instrumentation and Control 


300,000 


Flow 12,000. gpm Prepared By: N Venugopal 
Aspect: PS-3. Effluent from PA RWOQCP to PA AWPF bet regan cheater. cate 
Horsepower 508 hp Check Date: 
Estimate Type: Planning 
Cost Summary by Division 
Spec. Divisior Subtotal Notes, 
1- General Requirements $ 260,000 
2- Sitework $ 290,000 
3- Concrete $ 250,000 
11 - Equipment 5 425,000 
15 - Mechanical 5 125,000 
16 ~ Electrical 5 250,000 | 
$ 
$ 


Soft Casts. 


ftem Description 
1-General Requirements 
Mobilization/Demobilization 
Bonds, insurance, permitting 
2- Sitework 
Site Preparation, Excavation, and Offhauling 
Earthwork (Rough Grading, Backfill, Compaction) 
Finish Grading, Compaction 
Asphalt Paving 
Shoring. 
Civil Site Work/Fencing 
Access Road 
Stormwater Management/SWPPP 
Structural Concrete 
Vaults 
Equipment slabs 
Miscellaneous Concrete 
1 = Equipnient 
Pump 
‘Surge Tank 
Meters (flow, pressure, power, etc.) 


Raw Construction Subtotal 


Value 


Construction Contingency| 

Construction Cost Subtotal 

9% Tax on Materials (Applied to half of subtotal) 
15% Overhead and Profit| 
Total Construction Cost| 

15% Owner's Reserve for Change Orders} 
15% Engineering Services (Design) 
13% Construction Management 
Engineering Services During Construction 

TOTAL CAPITAL COST] 


Metric Quantity Unit Unit Cost 


10% Ls 


18 inch 1 is 
12 inch 1 us 
12 inch a Ls 
18 inch 1 LS 
1 us 
1 us 
a Ls 
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len enn eww wl 


« Cee 


HOw 


1,900,000 
Cost 
480,000 
2,380,000 
110,000 
360,000 
2,850,000 
430,000 
430,000 
370,000 
340,000 


Total Ci 


164,000 
100,000 
290,000 
75,000 
50,000 
50,000 
25,000 
50,000 
40,000 


Nates 


10% of Divisions 2-17 


on plant site 
on plant site 
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Size or 
Description Metric Quantity Unit Unit Cost ‘al Cost 
125,000 
Water/Sewer/Storm Utility improvements 
/alves, and Appurtenances 


Electrical Allowance (MCC, wiring, panels) 


1&C/SCADA/ Programming Allowance 


ANNUAL O&M COSTS Quantity Cost Notes 
Consumables 


Equipment $425,000 2% of Division 11 

Mechanical $125,000 2% of Division 15 

Electrical $250,000 2% of Division 16 

Instrumentation $300,000 2% of Division 17 
Power Costs 567,000 
Electricity Requirement 2,986,139 kWh $0.19 $ 567,000 
TOTAL ANNUAL O&M COSTS $ 589,000 
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Table 27. PS-4, pump station to convey Sunnyvale WPCP effluent to Palo Alto AWPF (Portfolio 2a) 


HydroScienced 


Project: Countywide Water Reuse Master Plan 


Date: 1/30/2020 


Project Number: 437-001-105 


Aspect: 


Horsepower 400 hp Check Date: 
Estimate Type: Planning 


PS-4. Effluent from Sunnyvale WPCP to Palo Allo Flow 8,000 gpm Prepared By: N Venugopal 
AWPF TOH 100 feet Checked By: C Lam 


Cost Summary by Division 
Spec. Division Subtotal 
‘1. - General Requirements 


$ 
$ 
$ 
$ 
$ 
$ 


15 - Mechanical 

16 - Electrical 250,000 
17 - Instrumentation and Control 

Soft Costs Metric Value Cast 

Construction Contingency, 480,000 

Construction Cost Subtotal 2,380,000 

Tax on Materials (Applied to half of subtotal) 110,000 

Overhead and Profit 360,000 

Total Construction Cost 2,850,000 

Owner's Reserve for Change Orders 430,000 

Engineering Services (Design) 430,000 

Construction Management| 370,000 

Engineering Services During Construction 


Description Metric Quantity 
1-GeneralR ‘i 
164,000 


Mobilization/Demobilization 1 $ 
Bonds, insurance, permitting $ 100,000 
$ 290,000 
Site Preparation, Excavation, and Offhauling x Ls $ 75,000 
Earthwork (Rough Grading, Backfill, Compaction) 1 Ls $ 50,000 
Finish Grading, Compaction 1 Ls $ 50,000 
Asphalt Paving, 1 ts $ 25,000 
Shoring 4 Ls s 50,000 
Civil Site Work/Fencing a ts $ 40,000 
Access Road 1 is $ 
Stormwater Management/SWPPP. 4 Ls $ 3 
] 150,000 
Structural Concrete 18 inch 2 Ls $ 100,000 
Vaults 12 inch 1 Ls $ 60,000 
Equipment slabs 12 inch . 8 is $ 40,000 
Miscellaneous Concrete 18 inch 1 Ls $ 50,000 
14 =Eabipment $ 425,000 
Pump 1 ts $ 250,000 
Surge Tank 1 ts $ 75,000 
Meters (flow, pressure, power, etc.) 1 Ls $ 100,000 
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Notes 


10% of Divisions 2-17 


on plant site 
on plant site 
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Item 


15 - Mechanical 


16 - Electrical 


Size or 
Description Metric 


Water/Sewer/Storm Utility improvements 
Yard piping, Valves, and Appurtenances 


Electrical Allowance (MCC, wiring, panels) 


1&C/SCADA/ Programming Allowance 


Quantity 


Unit 


Unit Cost 


Total Cost 
125,000 
50,000 
75,000 
250,000 
250,000 

300, 


L O&M COSTS, 
Consumables 


Power Costs 


Equipment 
Mechanical 
Electrical 
Instrumentation 


Quantity 
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Unit 


Value 


TOTAL ANNUAL O&M COSTS $ 


398,000 


2% of Division 11 
2% of Division 15 
2% of Division 16 
2% of Division 17 
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Table 28. PS-5, pump station to convey Palo Alto AWPF purified water to LGRP (Portfolio 2a) 


HydroScienced 


Date: 1/30/2020 
Project Number: 437-001-105 
16,667 gpm Prepared By: N Venugopal 
400 feet Checked By: CLam 
2,877 hp Check Date: 


Project: Countywide Water Reuse Master Pian 


Aspect: PS-5. Purified water from PA AWPF to LGRP 


Estimate Type: Planning 


Cost Summary by Division 
Division Subtotal 

1- General Requirements 

2-Sitework 

3- Concrete 

141 - Equipment 

15 - Mechanical 

16 - Electrical 

17 - instrumentation and Control 


Soft C vet value 
‘Construction Contingency 

Construction Cost Subtotal 

Tax on Materials (Applied to half of subtotal) 

Overhead and Profit, 

Total Construction Cost! 

Owner's Reserve for Change Orders) 

Engineering Services (Design)| 

Construction Management 

Engineering Services During Construction 


TOTAL CAPITAL COST| $ 27800000] ——s—SCSC—idz 


Description ic Quantity Unit Cost 
Mobilization/Demobilization 10% of Divisions 2-17 
Bonds, insurance, permitting 


Site Preparation, Excavation, and Offhauling 
Earthwork (Rough Grading, Backfill, Compaction) 
Finish Grading, Compaction 

Dewatering 

Asphalt Paving 

Shoring 

Civil Site Work/Fencing 

Access Road 

‘Stormwater Management/SWPPP- 

Landscaping and irrigation 


Structural Concrete 18 inch 
Vaults 12 inch 
Equipment slabs 42 inch 
Building slabs 18 inch 
Miscellaneous Concrete 18 inch 
(CMU Building 25 X 40 foot 


CHEER OES CH HH HEE OEMS © 


BREE 
— 
77 
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Size or 
Item Description Metric Unit Cost Total Cost 
14 - Equipment 1,050,000 
Vertical turbine pumps, cans, housing 800,000 
‘Surge Tank 100,000 
Meters (flow, pressure, power, etc.) 150,000 
15 - Mechanical 1,000,000 
Water/Sewer/Storm Utility improvements 200,000 
Yard piping, Valves, and Appurtenances 800,000 
16 - Electrical 3,300,000 
Electrical Allowance (MCC, wiring, panels) 2,500,000 
Standby generator 800,000 
2,500, 
1&C/SCADA/Programming Allowance 2,500,000 


ANNUAL O&M COSTS. Quantity Unit Vv Cost 

Consumables 157,000 
Equipment $1,050,000 $ 2% of Division 11 
Mechanical $1,000,000 $ 2% of Division 15 
Electrical $3,300,000 $ 2% of Division 16 
Instrumentation $2,500,000 $ 2% of Division 17 

Power Costs $ 3,213,000 
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Table 29. LGRP site improvements (Portfolio 2a) 


2019 Estimate 
(Escalated to $2019) 


Los Gatos Pond - Baseline 


Divisions Configuration ($2019) 


1- General 


10 - Specialties 
11 - Equipment 
10 - Specialties 
13 - Special Construction 
14 - Conveying Systems 
15 - Mechanical 
16 - Electrical/Instrumentation 
17 - Instrumentation & Controls 
Subtotal” 
Construction Contingency 
Construction Cost Subtotal 
Tax on Materials (Applied to half of subtotal) 
Overhead and Profit 
Total Construction Cost 
Owner's Reserve for Change Orders 
Environmental Documentation and Permits 
Engineering Services (Design) 
Construction Management 
Engineering Services During Construction 
Total Capital Cost 


DOFHFH HOE VE HIP HOFF HHEEHHES 


O&M Costs 
Consumables (Equipment, Mechanical, Electrical, 1&C) 
Labor 

Total O&M 


1. Subtotal rounded to nearest hundred thousand 
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water and environment 


RM 


SCVWD Purified Water Program Preliminary Engineering Services 


Los Gatos Pond - Baseline Configuration ($2017) 


Planning 


Process Cost Summary by Division 


Spec, Division 


1- General Requirements 


Date: 7-Sep-17 
Project Number: 0027-016 
Prepared By: R. Doyle/J. Yan/M. Wong 
Checked By: G. Hermanson/E. Roy 


Check Date: 26-Sep-17 


579,000 


2 - Sitework 


4,037,000 


16 - Electrical 


60,000 


17 - Instrumentation and Control 


40,000 


1- General Requirements 


Deseriptior 


Mobilization 
Traffic Control 


ge Pond Facilities 


36", MLCSP, 12' Cover 

Sheeting and Shoring (Open Cut) 
Potholing 

36" BFV 

30" Meter 

30" FCV 

Excavation for Discharge Structure and Vault Box 
Vault Box 

Vault Shoring 

Vault Dewatering 

Concrete Walisfor Discharge Structure 
Concrete Slab for Discharge Structure 
Rip Rap / Apron 

Misc. Facilities (Handrails, fencing, etc) 
Canal / Embankment Modifications 


36. 
5% 


36 
30 
30 


in-dia 1,800 LF 
1 is 
18 EA 
in-dia a EA 
in-dia 1 EA 
in-dia a EA 
114 cy 
a EA 
236 SF 

3 MTH 
13 cy 
5 cy 
20 oy 
1 Ls 

1 Allow 
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HAAR ERMA EEE 


UnitCost 


$413,700 
$165,480 


545 
49,000 
6,000 
25,000 
60,000 
80,000 
8 
10,116 
13 
59,000 
4,000 
800 
133 
15,000 
25,000 


$ 
$ 


RGEGHGHRHAAOHEREHR 


000 
414,000 10% of Divisions 2-17 
165,000 Assumed average traffic control was light urban 


Full ane AC, bell and spigot installation, 100% import, 
980,000 50 ft per day production 
49,000 9'to 14' of cover 
108,000 Heavy Urban, $6,000 per 100 feet of pipe 
25,000. Engineer's estimate 
60,000 Engineer's estimate 
80,000 Vendor estimate 
1,000 RS Means 
10,000 
3,000 
177,000 
13,000 RMC, 2017 (August 2017) 
4,000 RMC, 2017 (August 2017) 
3,000 RS Means 
15,000 Engineer's estimate 
25,000 regrading, etc Engineer's estimate 


RS Means 
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RMC 


water find ervirorinsery 


7 ‘ ‘ Date: 7-Sep-17 
Project: SCVWD Purified Water Program Preliminary Engineering Services Project Number: 0027-016 
Aspect: Los Gatos Pond - Baseline Canfiguration ($2017) una = alte cats eh 
Check Date: 26-Sep-17 
Estimate Type: Planning 
Sunnyoaks Facilities 
100 ft/d production, Full lane AC, bell and spigot 
18", PVC, 8' Cover 18 india 1,180 LF $ 334 $ 394,000 installation, 100% import 
Sheeting and Shoring (Open Cut) 3% 1 Ls $ 11,820 $ 12,000 Up to 8' of cover 
Potholing 12 EA $ 3,600 $ 42,000 Light Urban, $3,600 per 100 feet of pipe 
Full lane AC, bell and spigot installation, 100% import, 
30", MLCSP, 12' Cover 30 in-dia 120. LF $ 430 $ 52,000 50 ft per day production 
Sheeting and Shoring (Open Cut) 5% 1 Ls $ 2,600 $ 3,000 9'to 14' of cover 
Potholing 1 EA $ 6,000 $ 7,000 Heavy Urban, $6,000 per 100 feet of pipe 
18" BFV 18 in-dia 2 EA $ 8579 $ 17,000 Rs Means 
12" Meter 12 in-dia 1 EA $ 15,000 $ 15,000 Engineer's estimate 
12" FCV 2 india 1 EA $ 25,000 $ 25,000 Vendor estimate 
Excavation for Discharge Structure and Vault Box 88 cy $ 8 $ 1,000 RS Means 
Vault Box a EA $ 10,116 $ 10,000 RSMeans 
Vault Shoring 236 SF $ 13 $ 3,000 RS Means 
Vault Dewatering 3 MTH $ 59,000 $ 177.000 
Concrete Wallsfor Discharge Structure 11 cy $ 1,000 $ 11,000 RMC, 2017 (August 2017) 
Concrete Slab for Discharge Structure 3 cy $ 800 $ 2,000 RMC, 20:17 (August 2017) 
Rip Rap / Apron 13 cy $ 133 $ 2,000 RSMeans 
Misc, Facilities (Handrails, fencing, etc) a Ls $ 15,000 $ 15,000 Engineer's estimate 
Canal / Embankment Modifications 1 Ls $ 10,000 $ 10,000 regrading, etc Engineer's estimate 
Budd Ave Facilities 
80 ft/d production, Full lane AC, bell and spigot 
24", MLCSP, 12! Cover 24 in-dia 1,630 LF $ 477 $ 778,000. installation, 100% import 
Sheeting and Shoring (Open Cut) 5% a $ 38,900 $ 39,000 9'to 14' of cover 
Potholing 16 EA $ 3,600 $ 59,000 Light Urban, $3,600 per 100 feet of pipe 
24" BFV 24 2 EA $ 18,055 $ 36,000 Rs Means 
30" BFV 30 2 EA $ 22,000 $ 44,000 Engineer's estimate 
18" Meter 18 1 EA $ 20,000 $ 20,000 Engineer's estimate 
18" FCV 18 1 EA $ 40,000 $ 40,000 Vendor estimate 
Excavation for Discharge Structure and Vault Box 88 cy $ 8 ¢ 1,000 RS Means 
Vault Box 1 EA $ 10,116 $ 10,000 
Vault Shoring 236 SF $ 13 $ 3,000 RS Means 
Vault Dewatering 3 MTH $ 59,000 $ 177,000 
Concrete Wallsfor Discharge Structure uw cy $ 1,000 $ 11,000 RMC, 2017 (August 2017) 
Concrete Slab for Discharge Structure 3 cy $ 800 $ 2,000 RMC, 2017 (August 2017) 
Rip Rap / Apron 13 cy $ 133 $ 2,000 RS Means 
Misc. Facilities (Handrails, fencing, etc) 4 Ls $ 15,000 $ 15,000 Engineer's estimate 
Canal / Embankment Modifications 1 Allow $ 10,000 $ 10,000 regrading, etc Engineer's estimate 
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water and environment 
Date: 7-Sep-17 
Project Number: 0027-016 
Prepared By: R. Doyle/J, Yan/M. Wong 
Checked By: G. Hermanson/E. Roy 


Check Date: 26-Sep-17 


Project: SCVWD Purified Water Program Preliminary Engineering Services 


Aspect: Los Gatos Pond - Baseline Configuration ($2017) 


Estimate Type: Planning 


Kirk Ditch Facilities 
Full lane AC, bell and spigot installation, 100% import, 


36", MLCSP, 12' Cover 545 22,000 50 ft per day production 
Sheeting and Shoring (Open Cut) 1,100 1,000 9'to 14° of cover 
Potholing 1,200 - Rural, $1,200 per 100 feet of pipe 
36" BFV 25,000 25,000 Engineer's estimate 
30" Meter 60,000 60,000 Engineer's estimate 
30" FCV EA 80,000 80,000 Vendor estimate 
Excavation for Discharge Structure and Vault Box 8 1,000 RS Means 
Vault Box EA 10,116 10,000 
Vault Shoring 13 3,000 RS Means 
Vault Dewatering 59,000 177,000 
Concrete Wallsfor Discharge Structure 1,000 13,000 RMC, 2017 (August 2017) 
Concrete Slab for Discharge Structure 800 4,000 RMC, 2017 (August 2017) 
Rip Rap / Apron 133 3,000 RSMeans 
Misc. Facilities (Handrails, fencing, etc) 15,000 Engineer's estimate 
Canal / Embankment Modifications 25,000 regrading, etc Engineer's estimate 
60,000 


16 - Electrical $ 


Electrical Allowance 4 EA $15,000 $ 60,000 Engineers Estimate 


17 -1&C E 40,000 


1&C Allowance 4 EA $10,000 $ 40,000 Engineers Estimate 
ANNUAL O&M COSTS Quantity Unit Value c Notes 
$ 40,000 
Mechanical 2% $487,000 $ 10,000 2% of Valves and Meters 
Labor Costs $ 315,000 
Pond Maintenance $4,531 $ 307,000 Engineer's estimate 
Annual Inspection and Maintenance of Pipeline - 
Average Annual Operator Hours per Year $175 $ 8,000 Engineer's estimate 


TOTAL ANNUAL O&M COSTS $ 325,000 
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Focus: Cost Summary 

Caldwell Element: AWPF 

Capacity / Treatment: 24.5 med 
Location: Sunnyvale 


Portfolio 2b cost estimate details 
Table 30. Combined Regional AWPF in Sunnyvale; 24 mgd for GWR, 0.5 mgd for NPR+ (Portfolio 2b) 


All capital costs are rounded to $1 million, and O&M costs are rounded to $100,000. 


‘Summary 


(Capital Costs 
Raw / Construction Costs 
Contingency - Treatment Facility 
Construction Cost Subtotal 
Tax on Materials (applied to half of subtotal) 
General Contractor Overhead and Profit 
Estimated Total Construction Cost 
Owner's Reserve for Change Orders 
Environmental Documentation and Permits 
Engineering Services (Design) 
Construction Management 
Engineering Services During Construction 
{Total Capita Cost 


[Annual O&M Costs 
Consumables (Equipment, Mechanical, Electrical, 1&C) 
Energy/Power 
Chemicals 
Labor 

[Total Annual O&M Cost 


Replacement and Renewal Costs* 
100-yr Lifecycle (present value, $2019) 
30-yr Lifecyole (present value, $2019) 
*See Appendix A-5 (Basis of Cost) for explanation of methodology 


|AWPF Unit Cost ($/AF) 
Annualized Capital Cost 
Annual O&M Cost 
Annual R&R Cost 
Total Annual Cost 
Annual Yield 
AWPF Unit Cost, 30-yr Lifecycle (S/AF) 


3%, 30 yrs 


annual average of 30-yr lifecycle 


AF 


viawan ea vlat oon 


134,000,000 
34,000,000 
168,000,000 
8,000,000 
26,000,000 
202,000,000 
31,000,000 


31,000,000 
27,000,000 
25,000,000 


2,500,000 
5,350,000 
2,890,000 
2,800,000 
13,540,000 


172,000,000 
74,000,000 


16,120,000 
13,540,000 
2,470,000 
32,130,000 
18,500 
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[Construction Costs by Division 
Division 01 - General Requirements 
Division 02 - Site Construction 
Division 03 - Concrete 


Division 04 ~ Masonry 
Division O05 - Metals 


Division 06 ~ Woods, Plastics, and Composites 
Division 07 ~ Thermal and Moisture Protection 

Division 08 - Doors and Windows 

Division 09 - Finishes 

Division 10 - Specialties 

Division 11 - Equipment 

Division 12 — Furnishings 

Division 43 - Special Construction 

Division 14 - Conveying Systems 

Division 15 ~ Mechanical 

Division 17 - Instrumentation 

Division 24 - Fire Suppression 

Division 22 - Plumbing 

Division 23 ~ Heating, Ventilating, and Air-Conditioning (HVAC) 
Division 26 - Electrical 

Division 27 - Communications 

Division 28 ~ Electronic Safety and Security 

Division 34 - Earthwork 

Division 32 - Exterior Improvements 

Division 33 - Utilities 

Division 40 ~ Process Integration 

Division 41 ~ Material Processing and Handling Equipment 
Division 42 ~ Process Heating, Cooling, and Drying Equipment 
Division 43 - Process Gas and Liquid Handling, Purification, and Storage 
Division 44 — Pollution and Waste Control Equipment 

Division 46 ~ Water and Wastewater Equipment 

TOTAL 


Cost Summary 
12,219,100 


7,845,400 


750,000 


1,000,000 


4,183,400 


16,733,600 


3,932,600 
130,300 


16,943,700 


21,559,500 


49,112,000 
134,000,000 


% of Total Cost 
9% 
0% 
6% 
O% 
1% 
0% 


O% 
1% 


0% 


DK 
0% 
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Date: [11/9/2020 
Brown wo ? Focus:|(Cost Inputs and R&R BC Project Number;|151772 


Caldwell 3 Aspect:|AWPE Estimate Version Number: 
Capacity:|24.5 mad Estimate Date: [Ri Gulllen 
Location:|Sunnyvale Checked By: 


Division and O&M name L{D (Desce/ptian' ne Uuanuty unl Coat Method C: Assumption Cost-Total Note 


Division 04 = General 


‘Mobilization ‘Mobilization 10% is of Divisions 2-47 $ 
Requirements 
Division 34 — Earthwork Sitework Site Clear and Grub S Acre 64,100 
Division 34 ~ Earthwork [Sitework Excavation, 83,416 oy 511,500 


Site-specific prep work for 
Recycle Hill included in casts at 
the portfolio level (See App A-1, 
{Table D-11). Based on estimate 
prepared by City of Sunnyvale 
Division 34 - Earthwork Sitework Site Specific Site Prep, forResycle Hill 1 Ls See Note — |staffin 2016. The original 
estimate was rounded up to $40 
million and escalated to 2019 
dollars: This cost is not subject to 
construction markup/ escalation 
Factors. 


Division 31 - Eannwork _[Siework (Compaction is985 oY 5 89 17.800 
Division 31 — Earthwork __|Stework Grading 38,930 SY 5 Lig 47,200 
Division 31 - Earthwork |Sitework Shoring, Sheeting, and Bracing. 0.25 ts 6.300 
Division 31 — Earthwork _|Sitework loffhaul Allowance 0.02 1s Engineers Estimate 1.500 
Division 31 — Earthwork |Sitework Aggregate Base 74,084 cy g 3ad9 23,800 
Division 31 - Earthwork |Sitework Asphalt 7.864 SF 3 204 3.800 
Division 31 Earthwork _|Sitework (Gravel 3.479 SY 5 2.63 43,500 
Division 31 - Earthwork _|Sitework Site Dewatering Alowance 1 ts 500,000 | 500,000 
timated fr SVAWPC. tS; a tional 
Division 34 - Earthwork Sitework Landscaping Allowance 1 is $ 179,539 Estimated front SVAWPC Gass; asshines Braponticnal 179,600 


increase in cost with site acreage 
Esti ited from SVAWPC its; ASSUME ort il 
Division 34 ~ Earthwork sitework Lighting and Secunty Allowance 1 is $ 1,075,269 rated from, SYAW/PG node sskurnes prorpetione 1,075,300 
increase in cost with site acreag: 


Engineer's estimate for water, internet, sewer 


Division 31 Earthwork —_|Sitework Uulity Connections Allowance 1 is $100,000 $ 100,000 

connections 
Division 26 » Electrical Sitework New Electrical Service Allowance q is 2,000,000 | Engineer's Estimate 2,000,000 

[Assumes (2) 40 diameter slabs: Based on SVAWPC 

le of Val A*xi a> ty 

Division 31 - Earthwork sitework Subgrade Structural Plies 2,513 SF 5 142.20 Scheduip of Youle SAAS eee COI ES. 354,900 [Inter Process Tank 

including installation, fabrication, delivery -Bft spacing 

between piles 
Division 31 - Earthwork ‘| Sitework |14.inch Waste Pipeline 500 LF s 374.46 |14-inch, HDPE, 11’ Cover s 87,0 ji Nios obtained bi 

interpolating available data. 
Division 31 - Earthwork |Sitework Sheeting and Shoring (Open Cul Bi wor 3 187,400 [910 14 of cover g 9,400 [plant infrastructure 
Division 31 - Earthwork _|Sitework Potholing 5 EA 5 1233 Rural, $1,200 per 100 feet of pipe 5 6,200 [plant infrastructure 
Division 03 ~ Concrete Concrete EQ Basin Siab 1481 cy 5 645 See Site Work and Concrete Tab $955,600 [EQ Basin 
Division 03 — Concrete [Concrete EQ Basin Suspended Slab TAL cy $ 1,150 See Site Work and Concrete Tab $851,900 [EQ Basin 
Division 03 — Concrete Concrete EQ Basin Wetwell Walls 750 cv 3 7,090 See Site Work and Concrete Tab $817,500 [EQ Basin 
Division 03 — Concrete (Concrete UF Reverse Filtration Pumps Slab at cy 5 645 See Site Work and Concrete Tab $ 20,100 [Treatment Equipment 
Division 03 - Concrete [Concrete interprocess Tanks Slab 225 cy $ 645 ‘See Site Work and Concrete Tat $145,300 [Treatment Equipment 
Division 03 - Concrete Concrete ean Pumps, Cartridge Fitters, RO Feed 241 cy $ 645 See Site Work and Concrete Tat $ 136,200 |Treatment Equipment 
Division 03 — Concrete concrete Decarbonator Transfer Pumps Slab 33 cy 3 645 ‘See Site Work and Concrete Tat 3 34,100 [Treatment Equipment 
Division 03 - Conerete Concrete Decarbonator Towers and UV Transfer Pumps Slab 504 cy 5 645 See Site Work and Concrete Tab $ 324,900 [Treatment Equipment 
= inl diam 

Division 03 - Concrete Concrete (Chemical Storage Area Slab B13 cy 3 645 See Site Work and Concrete Tab $ 524,600 [chemical Storage 
Division 03 ~ Concrete Concrete (Chemical Storage Area Walls 72 cy g 1,090 See Site Work and Concrete Tab $ 78,300 [Chemical Storage 
Division 03 ~ Concrete Concrete Slab for Process Building 5,622 cy 5 645 ‘See Site Work and Concrete Tab $3,626,200 [Process Building 
Division 03 — Concrete concrete Switchgear Slab 46 cy $ 645 ‘See Site Work and Concrete Tab 5 29,900 [Electrical 
Division 03 — Concrete Concrete Fransformer Slab 36 oy Fi 645 See Site Work and Concrete Tab $ 23,000 [Electrical 
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Date:| 
Brown wo ? Focus:|Cost Inputs and R&R BC Project Number: 
Caldwell 3 Aspect: |AWPF Estimate Version Number: 
Capaeity:|24.5 mad Estimate Date: |R. Guillen 
Location:|Sunnyvale Checked By:[D, Mulacek 


Division and O&M Name Aesel (D (Description Site Quantity Lint Cost Method C: Assumption 


Waste Equalization Wetwell & 


Division 03 - Conerete Concrete Waste Equalization Wetwell Siab 86 cy 5 See Site Work and Concrete Tab 
Pump Station 
lizatic Mt 
Division 03 - Concrete Concrete Waste Equalization Wetwell Walls 200 cy $ See Site Work and Concrete Tab bias Ge ee A aie 
Waste Ec ition Wetwell & 
Division 03 ~ Concrete Concrete Piping Slab 26 cy s See Site Work and Concrete Tab ede St se ae 
Pump Station 
DNsou a2 sEoeiey Exterior Chain Link Fence Around AWPF 2,460 LF 4 
Improvements 
Division 05 ~ Metals Metals Misc. Metals Allowance T is 750,000 | Engineer's Estimate 750,000 [for 24 MGD facility 
Division 09 — Finishes Finishes (Coating Alowance i is 7,000,000 | Engineers Estimate 1,000,000 [for 24 MGD facility 
Division 46 = Water and 
Equipment Influent Purnps (to feed Ul 400 10 ea $ 47.545 Interpolate from feed pumps on equip page 475,500 
Wastewater Equipment Siaial umpe F) etpol feed pumps on equip page 
aon dal Waerecd October 2019 Pall Proposal includes fier suds, 
Equipment Untrafittration Treatment 1 is $ 10,341,971 strainers, reverse fitration pumps, CIPequipment, air | $ 10,342,000 Filtration Treatment 
Wastewater Equipment 
lequipment 
= i ; 
Division 46— Waterand es ene Ranga sae : Based on July 2016 So. SF quale for RP tank; $7 per ara 
Wastewater Equipment gal including appurtenances 
Filtration Treatment / Equipment 
Division 46 = Water and cost finearly interpolated hased 
fe 7 
lspeieiosn Peaxcacts Equipment RO Transfer Pumps 200 5 EA $ 71,786 Rosca pian eerie Gana 


estimates 


Proposal from Pail includes cartndge filters, RO teed 
Equipment Reverse Osmosis 1 EA $ 27,390,000 pumps, RO Skids, CIP equipment, CIP chemical pumps, |$ 27,390,000 
[Control panel, and startup 


Division 46 - Water and 
Wastewater Equipment 


Division 46 - Water and 


Equipment [Decarbonator Transfer Pumps 25 4 EA $ 29,364 117,500 | Filtration Treatment 
Wastewater Equipment 


5/4/17 proposal from Daniel Mechanical includes (4) 
Equipment Decarbonator a EA $ 4,513,749 decarbonator towers, flow distributor system, media, fan 1,513,800 [Filtration Treatment 
system 


Division 46 - Water and 
Wastewater Equipment 


Division 46 - Water and 


T 4 ; G 
Wes jaweatar Eqoipitient. Equipment UV/AOP Transfer Pumps 50 EA $ 35,424 141,700 |UV/AOP. 


Division 46 ~ Water and 


Equipment UY influent Flowmeters 18 3 EA $ 9,315 Assumed 18° Nowmeter 28,000 |UV/AOP. 
Wastewater Equipment 


Division 46 - Water and 


static Mi Pp 
Wastewater Equipment Equipment Static Mixers 3 BA 3 36,400 |UV/AO8 


[2 duty, 1 standby 12mgd rated. Package includes 
Equipment JUV System 1 EA $ 6,799,239 reactors, ballasts, UV lamps, chemical feed/static mixing | $ 6,799,300 |UV/aOP 
system 


Division 46 — Water and 
Wastewater Equipment 


Package includes one (1) Merrick Hydrated Lime Storage 
Equipment Lime System 1 EA $ 1,222,965 Silo with High Density Lime Slurry Continuous Production | $ 1,223,000 |Lime system 
jand Metering System 


Division 46 ~ Water and 
Wastewater Equipment 


Division 46 ~ Water and 


WasiSyntst Eadlainent Equipment Hydrogen Peroxide Metering Pumps 2 EA 3 37,500 Diaphragm pump, includes valves and appurtenances [Chemical Dosing 


Division 4G ~ Water and 


WeStenstie iatgimént Equipment Sodium Hydroxide Metering Pumps 2 fA 3 37,500 Diaphragm pump, includes valves and appurtenances [Chemical Dosing 


Division 46 ~ Water and 


WasisystenEadaieat Equipment ‘Sodium Hypochlorite Metering Pumas 4 EA 3 37.500 Diaphragm pump, includes valves and appurtenances [Chemical Dosing 


Division 46 ~ Water and 


Wastowehis Equisinent Equipment |Aq. Ammonia Metering Pumps 2 cA 3 37,500 Diaphragm pump, includes valves and appurtenances IChernical Dosing 


Division 46 ~ Water and 


Westeweter Equipment Equipment Sodium Bisulfite Metering Pumps. 2 EA 3 37,500 Diaphragm pump, includes valves and appurtenances. Chemical Dosing 
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Date:[14/972020 


Brown so ? Focus:|Cost Inputs and R&R BC Project Number;|151772 

Caldwell 5 Aspect: |AWPF Estimate Version Number:|2.0 
Capacity:|24.5 mad Estimate Date: [R. Guillen 
Location:| Sunnyvale Checked By:[D, Mulacek 


Cos| Meth 
Division and‘ O&M varie Agsut (D (Deseniptlon) Size 


Equiament Adjusted init 


Division 46 - Water and 
Wastewater Equipment 
Division 43 - Process Gas 
jand Liquid Handling, Special Construction | Process Building 75,900 SF $ 218:58 330’ x 230% furnished and installed $ 16,590,100 |Process Building 
Purification, and Storage 


Additional Pumping 
Requirements 


Equipment Waste Equalization Pumps 10 4 EA 3 37,950 $ 451,800 


Division 43 - Process Gas Need twa tanks (approx 170,000 gallons each) assume 
jand Liquid Handling, Special Construction _|Interprocess Storage Tank, 375,000 gallons { FA 8 534,375 1 of 376,000 stee! tank for casts, assumes 15 minutes | $ 534,400 [Storage Tanks 
Purification, and Storage of feed to the RO system at ultimate flows 


Division 43 - Process Gas 
land Liquid Handling, Special Construction —_| Purified Water Storage Clearwell 4 1 EA $ 3,650,000 From DN Tanks cost proposal, need one 4 MG tank $ 3,650,000 |Prestressed Concrete Tank 
Purification, and Storage 


Canopies for citric acid and 
sodium bisulfite storage in UF CIP 
area, estimated fram SVAWPC 
canopy costs (assumes linear 
interpolation of unit cost based 
lon 454 sf) 


Division 43 - Process Gas 
and Liquid Handling, Special Construction | Chemical Storage Area Canopy 1412 SF $ 108 > 152,200 
Purification, and Storage 


Division 43 - Process Gas 
jand Liquid Handling, Special Construction | RO Antiscalant (HDXLPE, Vert.) 4,100 2 EA $ 4,310 Assumes 30 day storage 5 8,700 |Chemical Tanks 
Purification, and Storage 

Division 43 ~ Process Gas 
jand Liquid Handling, [Special Construction —_| Hydrogen Peroxide Tank (HOPE, Vert.) 2,500 2 EA $ 12,275 Assumes 30 day storage s 24,600 |Chemical Tanks 
Purification, and Storage 

Division 43 — Process Gas 
Jand Liquid Handling, Special Construction | Sodium Bisulfite Tank (HDXLPE, Vert.) 2,000 2 EA $ 5,793 ‘Assumes 30 day storage $ 14,600 |Chemical Tanks 
Purification. and Storage 


Division 43 - Process Gas 
Jand Liquid Handling, Special Construction —_| Sodium Hydroxide Tank (Carbon Steel, Vert.) 4,000 2 EA $ 48,000 Assumes 30 day storage s 96,000 |Chemical Tanks 
Purification, and Storage 


Division 43 - Process Gas 


Jand Liquid Handling, [Special Construction —_|Sodium Hypochlorite Tank (FRP. Vert.) 21,000 2 Ea $ 220,500 Assumes 7 day storage $ 441,000 |Chemical Tanks 
Purification, and Storage | 

Division 43 - Process Gas 

jand Liquid Handling, [Special Construction [Sulfuric Acid Tank (Lined Steel, Vert) 1,120 2 EA & 13,440 Assumes 30 day storage $ 26,900 |Chemical Tanks 


Purification, and Storage 


Division 43 - Process Gas 


land Liquid Handing, Special Construction [Aqueous Ammonia Tank (Horz, Carbon Stee!) 4,000 2 EA 5 42,000 Assumes 30 day storage $ 24,000 |chemical Tanks 
Purification, and Storage 
Raion AG = Fratass Mechanical Piping allowance 30% aor 49,112,000 | 30% of Equipment Costs § 14,733,600 
integration 
40 - 

Beek 90; Hrneeas Mechanical Valve allowance 5% OF $ 44,733,600 | 5% of Piping Allowance $ 736,700 
Integration | 

sion 40 ~ 
Rider se Pree Mechanical Fitting allowanoe 5% hot $ 14,733,600 | 5% of Piping Allowance $ 736,700 
Integration 

i 40- 
ose SF rebass Mechanical Supports allowance 5% Yof $ 44,733,600 | 5% of Piping Allowance 3 736,700 
Integration 
Division 26 - Electrical Electrical Electrical Allowance 30% i oF $ 49,112,000 | 30% of Equipment Costs $ 14,733,600 
Division 17 - Instrumentation |I&C I&C Allowance 25% hot $ 16,733,600 | 25% of Electrical Costs $ 4,183,400 
loam Consumables UF Membranes Replacement B10 | Membranes/yr 3 7,980 Based on a typical membrane life of 3 years $ 1,604,100 

tall 

O&M Consumables RO Membranes Replacement 924 Membranes/yr $ 3a7 [Based on a typical membrane life of 5 years $ 320,800 ||stallation costs must be 


covered by O&M labor 
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Date:[14/972020 
Brown wo * Focus: [Cost Inputs and RER BC Project Number:/152772 


Caldwell 3 Aspect:|AWPE Estimate Version Number20_—SSSSSOSC~SS 
Capacity:|24.5 med Estimate Date: |R. Guillen 
Location: |Sunnyvale Checked By:[D.Mulacek 


Mati 


Division at O&M yang eription Size 


installation costs must be 
covered by O&M labor 
Installation costs must be 


lo&M Consumables UV Lamp Replacement 420 Lamps/yr Based on 12,000 hour replacement trequency 82,500 


loam Consumables LV Ballast Replacement 58 Ballasi/yr Based on 5 yeer replacement frequency 45,800 
1,220,000 


joaM [Consumables Pumping Equipment Consumables 2% of $ 2% of Pumping Equipment Cost 24.400 


joa [Consumables [Electrical Consumabies 2% % of $16,733,600 [2% of Electrical Cost 334.700 
joa [Consumables instrumentation Consumables: 2% [2% of Instrumentation & Contrals Cost 

joaM Power influent Pumps 5,227,968 

foam Power UF Air Scour 10,249 

foam Power UF CIP 13,403, 

jO&M Power RO Transfer Pumps 5,227,968 

jo&M Power RO Feed Pumps 32,674,800 3,380,400 
joaM Power, RO inter-Stage Pumps. 653,496 67,700 


O&M. |Pawer RO CIP 2,362 
joaM Power [Decarbonator Feed Pumps 653,496 


———————l 
[oaM Power Decarbonaior Blowers 522,797 54.100 
[OaM Power [UVAQP Transfer Pumps 7,306,992 125,300 
O&M Power [UV System 3,380,000 
ORM. Power [RO Concentrate Waste Pumps 784,195 : 
[oaM Pawer Waste Equalization Pumps 196,049 E 
foam Power [Chemical Metering Pumps 45,745 Assumed 7 duty chemical metering pumps A 
it ifi 
loam Chemicals Sodium Bisulfite 51,600 gal 2.25 ost iss cy Eat Pei We tex Roisin 
Estimates 
cad Roce ne dinpte ao FF, ; aD (Costs based on Expedited Purified Water Program F, ; 
Estimates 
Pan tena rer Spon a ; aay (Costs based on Expedited Purified Water Program z t 
JEstimates: 
fi 
O&M Chemicals Hydrogen Peroxide 60,000 zal 3 5.18 eee Bn Einenllted Pudiied Wares Pope $ 308,300 
fi 
loam Chemicals Sodium Hydroxide 96.000 zal $ 2.88 Cate betestho Fpl fog Peattion Wein Fe A $ 276,800 
Estimates 
bi Puriti iter Pre 
O&M chemicals [Sodium Hypochlorite 2,114,000 gal $ 061 [ach cng cr RNS Puree. ee ASNT $ 1,289,600 
ozM (Chemicals Line 877,226 b z 045 [based on 12 mg/L dose $131,500 


i 


iS edited Puriti 
Costs based on Expedited Purified Water Program 26,900 


joa Chemicals [Sulfuric Acid 26,880 gal 
Estimates 


Costs based on Expedited Purified Water Program 


loam chemicals RO Antiscalant 26,400 gal $ 
Estimates 
loam chemicals RO Law pH Cieaner 20,400 gol $ 557 Eee Bester Eee pe Uren Water Pay ezeyt $ 413,700 
Estimates 
O&M Chemicals RO High pH Cleaner 20,400 gal $ 2.88 {easts, bases an Axpedted Ported Water brosravm $ 58.900 
Estimates 
Assumes three plant operators. 
loam Labor Water Plant Operator 6.240 hours/ye 1,018,400 |40 hours per week for 52 weeks 
in @ year (3 FTE) 
[Assumes two senior mechanics 
loam Labor [Sr Mechanics 4,160 hours/yr 716,700 |40 hours per week for 52 weeks 
in-@ year (2 FTE) 
[Assumes two control tech 40 
loam Labor Control Tech i 4,160 hours/vr 716,700 |hours per week for'52 weeks ina 
ear (2 FTE) 
Assumes ane supervisor 40 
loam Labor Supervisor 2,080 hours/yr 346,500 |hours per week for 52 weeks ina 


fear (1 FTE) 
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Table 31. PL-8, 36-inch effluent pipeline from Palo Alto RWQCP to Sunnyvale AWPF (Portfolio 2b) 


HydroScienced 


Date: 3/24/2021 
Project: Countywide Water Reuse Master Plan Saget Nimtan 257004485 
eepeal PL-8. Effluent PL, Palo Alto RWQCP to Sunnyvale Diam 36 inch Prepared By: N Venugopal 
AWPF Length 52,950 feet Checked By: C Lam 
Estimate Type: Planning 
Cost Summary by Division 
Spec, Division Subtotal 
1- General Requirements $ 2,600,000 
2-Sitework —— —{s 41,900,000 
Raw Construction Subtotal 44,500,000 
Soft Costs Metric jue c 
25% Construction Contingency] $ 11,125,000 
Construction Cost Subtotal] $ 55,625,000 
Percentage of materials costs (materials cost 
9% Tax on Materials (Applied to haif of subtotal) | $ 2,500,000 |estimated as 50% of construction cost subtotal) 
15% Overhead and Profit| $ 8,300,000 
Total Construction Cost] $ 66,425,000 
15% Owner's Reserve for Change Orders| $ 10,000,000 
15% Engineering Services (Design)| $ 10,000,000 
13% Construction Management| $ 8,600,000 
Engineering Services During Construction} $ 8,000,000 
TOTAL CAPITAL COST| $ 103,000,000 
ttem De: ption Diameter fin) Quantity Unit Cost Total Cost 
4 General Requirements 6 
Traffic Control (Heavy Urban) 36 51,800 2,600,000 7% of Divisions 2-17 
2-Sitework $ 41,900,000 
36" Open cut pipeline 36 51,800 $ $ 37,300,000 
36” HDD Pipeline 36 4,150 uF $ 1,008 $ 1,200,000 
Sheeting and Shoring 36 51,800 uF $ 50.40 $ 2,600,000 
Potholing (Heavy Urban) 36 52,950 uF $ 14.40 $ 800,000 


ANNUAL O&M COSTS 
Labor Costs 


Quantity 


Value 


Cost 


86,000 


‘Annual Inspection and Pipeline Maintenance 


$1.63 
TOTAL ANNUAL O&M COSTS 


86,000 


Cost based on 1 Operator hour per 100 ft pipe 
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Table 32. PL-9, 48-inch purified water pipeline from Sunnyvale AWPF to LGRP (Portfolio 2b) 


HydroScienced 


Estimate Type: Planning 


Countywide Water Reuse Master Plan 


PL-9, Purified water PL, Sunnyvale AWPF to 
LGRP 


48 inch 
90,230 feet 


Date: 3/24/2024 

Project Number: 437-001-105 
Prepared By: N Venugopal 
Checked By: C Lam 


|Cost Summary by Division 
Division 
eneral Requirements 


Notes 


2 - Sitework 


aw Construction Subtotal |§ 107,700,000 [ 


Soft Costs 


ftem 


1 General Requirements 


Sitework 


Size OF 
Description Metric 

Traffic Control (Heavy Urban) 7% 

48" Open cut pipeline 

48" Microtunnel Pipeline & Casing 

Sheeting and Shoring 7% 

Potholing (Heavy Urban) 2% 


Metric 


Diameter (in) Quantity Unit 


48 87,080 Ls 


48 87,080 uF 
48 3,150 LF 
48 87,080 LF 
48 90,230 LF 


or 


Tax on Materials (Applied to half of subtotal) 


Value 
Construction Contingency 
Construction Cost Subtotal 


Overhead and Profit 

Total Construction Cost 

Owner's Reserve for Change Orders 
Engineering Services (Design) 
Construction Management| 
Engineering Services During Construction 


TOTAL CAPITAL COST| $ 249,300,000 


Unit 


101,800,000 


Notes 


$ 

$ 20,200,000 
$ 160,925,000 
$ 24,100,000 
$ 24,100,000 
$ 20,900,000 
$. 


al Cost 


5,900,000 7% of Divisions 2-17 

1 0 
$ 83,600,000 
$ 10,600,000 
$ 5,900,000 
$ 1,700,000 


ANNUAL O&M COSTS 


Labor Costs 


Annual Inspection and Pipeline Maintenance 


Quantity Unit 


90,230 LF 
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$1.63 
TOTAL ANNUAL O&M COSTS 


Notes 


147,000 


147,000 Cost based on 1 Operator hour per 100 ft pipe 


147,000 
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Table 33. PS-6, pump station to convey Palo Alto RWQCP effluent to Sunnyvale AWPF (Portfolio 2b) 


HydroScienced 


Date: 1/30/2020 


R Pi 
Project: Countywide Water Reuse Master Pian Project Number: 437-001-105 


aay PS-6. Effluent from PA RWQCP to Sunnyvale Flow 12,000 gpm Prepared By: N Venugopal 
AWPF TOH 100 feet Checked By: C Lam 
Horsepower 508 hp Check Date: 


Estimate Type: Planning 


Cost Summary by Division 
Spec. Division Subtotal 


1- General Requirements 


15 - Mechanical 
16 - Electrical 
17 - Instrumentation and Control 


Soft Gosts f Value 
Construction Contingency! 
Construction Cost Subtotal’ 
Tax on Materials (Applied to half of subtotal) 
Overhead and Profit 
Total Construction Cost 
Owner's Reserve for Change Orders| 
Engineering Services (Design) 
Construction Management 
Engineering Services During = 


Quantity Unit Unite 


Site Preparation, Excavation, and Offnauling 
Earthwork (Rough Grading, Backfill, Compaction) 
Finish Grading, Compaction 

Asphalt Paving 

Shoring 

Civil Site Work/Fencing 


onerete 


Vaults 12 inch 
Equipment slabs 12 inch 
Miscellaneous Concrete 18 inch 


11 Equipment 


$ 250,000 
$ 75,000 
$ 100,000 


Pump 1 
Surge Tank 
Meters (flow, pressure, power, etc.) t 


[ Brown»Caldwell : 


FQ) 


Ls 
ts 
Ls 
Ls 
Ls 
us 
Structural Concrete 18 inch Ls 
Ls 
Ls 
Ls 
LS 
ts 
Ls 
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Size or 
Item Description Quantity Unit Unit Cost Total Cost Notes 
Metric 
15 
Water/Sewer/Storm Ut provements a us 50,000 
Yard pipi Valves, and Appurtenances 1 Ls 75,000 
2 
LS 


16 - Electrical 00 


1&C/SCADA/Programming Allowance 


O&M COSTS Quantity Unit Value os! Notes 


Consumables 
2% of Division 11 


2% of Division 15 
2% of Division 16 
2% of Division 17 


Power Costs 567,000 


Electricity Requirement 508 hp 2,986,139 kWh $0.19 $ 567,000 
TOTAL ANNUAL O&M COSTS $ 589,000 


Equipment $425,000 
Mechanical $125,000 
Electrical $250,000 
Instrumentation $300,000 


Cao 
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Table 34. PS-7, pump station to convey Sunnyvale AWPF purified water to LGRP (Portfolio 2b) 


HydroScienced 


Date: 1/30/2020 
Project Number: 437-001-105 
PS-7. Purified water from Sunnyvale AWPF to Flow 16,667 gpm Prepared By: 
LGRP TOH 400 feet Checked By: C Lam 
Horsepower 2,877 hp Check Date: 


Project: Countywide Water Reuse Master Plan 


Aspect: 


Estimate Type: Planning 


Cost Summary by Division 

Spee. Division Subtotal 
1- General Requirements 

2 -Sitework 


41- Equipment 
15 - Mechanical 
16 - Electrical 
17 - instrumentation and Control 
Soft Casts Metri Value 
Construction Contingency] 
Construction Cost Subtotal 
Tax on Materials (Applied to half of subtotal) 
Overhead and Profit} 
Total Construction Cost, 
Owner's Reserve for Change Orders 
Engineering Services (Design) 
Construction Management| 
Engineering Services During Construction 


Description 
1- General Requirements 
Mobilization/Demobilization 10% of Divisions 2-17 
Bonds, insurance, permitting 
2. Sitework 
Site Preparation, Excavation, and Offhauling 
Earthwork (Rough Grading, Backfill, Compaction) 
Finish Grading, Compaction 
Dewatering 
Asphalt Paving 
Shoring 
Civil Site Work/Fencing 
Access Road 
Stormwater Management/SWPPP 
Landscaping and irrigation 


Structural Concrete 18 inch x Ls $ 
Vaults 12 inch iL Ls $ 
Equipment slabs 12 inch a Ls $ 
Building slabs 48 Inch a ts $ 
Miscellaneous Concrete 18 inch “f is $ 
CMU Building 25 X40 foot 1 ts $ 
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Item Description Size or Metric Quantity Unit Cost Total Cost 


11 - Equipment 
Vertical turbine pumps, cans, housing 
Surge Tank 
Meters (flow, pressure, power, etc.) 


16 - Electrical 3,300,000 
Electrical Allowance (MCC, wiring, panels) 2,500,000 
Standby generator 800,000 
500,000 
1&C/SCADA/ Programming Allowance 


ANNUAL O&M COSTS Value Cost Notes 
Consumables 157,000 
Equipment 2% $1,050,000 21,000 2% of Division 11 
Mechanical $1,000,000 2% of Division 15 
Electrical $3,300,000 2% of Division 16 
Instrumentation $2,500,000 2% of Division 17 
Power Costs 2, 
TOTAL ANNUAL O&M COSTS $ 2,863,000 
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Table 35. LGRP site improvements (Portfolio 2b) 


2019 Estimate 
(Escalated to $2019) 


Los Gatos Pond - Baseline 


Divisions Configuration ($2019) 


1- General 


10 - Specialties 
11 - Equipment 
10 - Specialties 
13 - Special Construction 
14 - Conveying Systems 
15 - Mechanical 
16 - Electrical/Instrumentation 
17 - Instrumentation & Controls 
Subtotal” 
Construction Contingency 
Construction Cost Subtotal 
Tax on Materials (Applied to half of subtotal) 
Overhead and Profit 
Total Construction Cost 
Owner's Reserve for Change Orders 
Environmental Documentation and Permits 
Engineering Services (Design) 
Construction Management 
Engineering Services During Construction 
Total Capital Cost 


DOFHFH HOE VE HIP HOFF HHEEHHES 


O&M Costs 
Consumables (Equipment, Mechanical, Electrical, 1&C) 
Labor 

Total O&M 


1. Subtotal rounded to nearest hundred thousand 
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water and environment 


RM 


SCVWD Purified Water Program Preliminary Engineering Services 


Los Gatos Pond - Baseline Configuration ($2017) 


Planning 


Process Cost Summary by Division 


Spec, Division 


1- General Requirements 


Date: 7-Sep-17 
Project Number: 0027-016 
Prepared By: R. Doyle/J. Yan/M. Wong 
Checked By: G. Hermanson/E. Roy 


Check Date: 26-Sep-17 


579,000 


2 - Sitework 


4,037,000 


16 - Electrical 


60,000 


17 - Instrumentation and Control 


40,000 


1- General Requirements 


Deseriptior 


Mobilization 
Traffic Control 


ge Pond Facilities 


36", MLCSP, 12' Cover 

Sheeting and Shoring (Open Cut) 
Potholing 

36" BFV 

30" Meter 

30" FCV 

Excavation for Discharge Structure and Vault Box 
Vault Box 

Vault Shoring 

Vault Dewatering 

Concrete Walisfor Discharge Structure 
Concrete Slab for Discharge Structure 
Rip Rap / Apron 

Misc. Facilities (Handrails, fencing, etc) 
Canal / Embankment Modifications 


36. 
5% 


36 
30 
30 


in-dia 1,800 LF 
1 is 
18 EA 
in-dia a EA 
in-dia 1 EA 
in-dia a EA 
114 cy 
a EA 
236 SF 

3 MTH 
13 cy 
5 cy 
20 oy 
1 Ls 

1 Allow 
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HAAR ERMA EEE 


UnitCost 


$413,700 
$165,480 


545 
49,000 
6,000 
25,000 
60,000 
80,000 
8 
10,116 
13 
59,000 
4,000 
800 
133 
15,000 
25,000 


$ 
$ 


RGEGHGHRHAAOHEREHR 


000 
414,000 10% of Divisions 2-17 
165,000 Assumed average traffic control was light urban 


Full ane AC, bell and spigot installation, 100% import, 
980,000 50 ft per day production 
49,000 9'to 14' of cover 
108,000 Heavy Urban, $6,000 per 100 feet of pipe 
25,000. Engineer's estimate 
60,000 Engineer's estimate 
80,000 Vendor estimate 
1,000 RS Means 
10,000 
3,000 
177,000 
13,000 RMC, 2017 (August 2017) 
4,000 RMC, 2017 (August 2017) 
3,000 RS Means 
15,000 Engineer's estimate 
25,000 regrading, etc Engineer's estimate 


RS Means 
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RMC 


water find ervirorinsery 


7 ‘ ‘ Date: 7-Sep-17 
Project: SCVWD Purified Water Program Preliminary Engineering Services Project Number: 0027-016 
Aspect: Los Gatos Pond - Baseline Canfiguration ($2017) una = alte cats eh 
Check Date: 26-Sep-17 
Estimate Type: Planning 
Sunnyoaks Facilities 
100 ft/d production, Full lane AC, bell and spigot 
18", PVC, 8' Cover 18 india 1,180 LF $ 334 $ 394,000 installation, 100% import 
Sheeting and Shoring (Open Cut) 3% 1 Ls $ 11,820 $ 12,000 Up to 8' of cover 
Potholing 12 EA $ 3,600 $ 42,000 Light Urban, $3,600 per 100 feet of pipe 
Full lane AC, bell and spigot installation, 100% import, 
30", MLCSP, 12' Cover 30 in-dia 120. LF $ 430 $ 52,000 50 ft per day production 
Sheeting and Shoring (Open Cut) 5% 1 Ls $ 2,600 $ 3,000 9'to 14' of cover 
Potholing 1 EA $ 6,000 $ 7,000 Heavy Urban, $6,000 per 100 feet of pipe 
18" BFV 18 in-dia 2 EA $ 8579 $ 17,000 Rs Means 
12" Meter 12 in-dia 1 EA $ 15,000 $ 15,000 Engineer's estimate 
12" FCV 2 india 1 EA $ 25,000 $ 25,000 Vendor estimate 
Excavation for Discharge Structure and Vault Box 88 cy $ 8 $ 1,000 RS Means 
Vault Box a EA $ 10,116 $ 10,000 RSMeans 
Vault Shoring 236 SF $ 13 $ 3,000 RS Means 
Vault Dewatering 3 MTH $ 59,000 $ 177.000 
Concrete Wallsfor Discharge Structure 11 cy $ 1,000 $ 11,000 RMC, 2017 (August 2017) 
Concrete Slab for Discharge Structure 3 cy $ 800 $ 2,000 RMC, 20:17 (August 2017) 
Rip Rap / Apron 13 cy $ 133 $ 2,000 RSMeans 
Misc, Facilities (Handrails, fencing, etc) a Ls $ 15,000 $ 15,000 Engineer's estimate 
Canal / Embankment Modifications 1 Ls $ 10,000 $ 10,000 regrading, etc Engineer's estimate 
Budd Ave Facilities 
80 ft/d production, Full lane AC, bell and spigot 
24", MLCSP, 12! Cover 24 in-dia 1,630 LF $ 477 $ 778,000. installation, 100% import 
Sheeting and Shoring (Open Cut) 5% a $ 38,900 $ 39,000 9'to 14' of cover 
Potholing 16 EA $ 3,600 $ 59,000 Light Urban, $3,600 per 100 feet of pipe 
24" BFV 24 2 EA $ 18,055 $ 36,000 Rs Means 
30" BFV 30 2 EA $ 22,000 $ 44,000 Engineer's estimate 
18" Meter 18 1 EA $ 20,000 $ 20,000 Engineer's estimate 
18" FCV 18 1 EA $ 40,000 $ 40,000 Vendor estimate 
Excavation for Discharge Structure and Vault Box 88 cy $ 8 ¢ 1,000 RS Means 
Vault Box 1 EA $ 10,116 $ 10,000 
Vault Shoring 236 SF $ 13 $ 3,000 RS Means 
Vault Dewatering 3 MTH $ 59,000 $ 177,000 
Concrete Wallsfor Discharge Structure uw cy $ 1,000 $ 11,000 RMC, 2017 (August 2017) 
Concrete Slab for Discharge Structure 3 cy $ 800 $ 2,000 RMC, 2017 (August 2017) 
Rip Rap / Apron 13 cy $ 133 $ 2,000 RS Means 
Misc. Facilities (Handrails, fencing, etc) 4 Ls $ 15,000 $ 15,000 Engineer's estimate 
Canal / Embankment Modifications 1 Allow $ 10,000 $ 10,000 regrading, etc Engineer's estimate 
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water and environment 
Date: 7-Sep-17 
Project Number: 0027-016 
Prepared By: R. Doyle/J, Yan/M. Wong 
Checked By: G. Hermanson/E. Roy 


Check Date: 26-Sep-17 


Project: SCVWD Purified Water Program Preliminary Engineering Services 


Aspect: Los Gatos Pond - Baseline Configuration ($2017) 


Estimate Type: Planning 


Kirk Ditch Facilities 
Full lane AC, bell and spigot installation, 100% import, 


36", MLCSP, 12' Cover 545 22,000 50 ft per day production 
Sheeting and Shoring (Open Cut) 1,100 1,000 9'to 14° of cover 
Potholing 1,200 - Rural, $1,200 per 100 feet of pipe 
36" BFV 25,000 25,000 Engineer's estimate 
30" Meter 60,000 60,000 Engineer's estimate 
30" FCV EA 80,000 80,000 Vendor estimate 
Excavation for Discharge Structure and Vault Box 8 1,000 RS Means 
Vault Box EA 10,116 10,000 
Vault Shoring 13 3,000 RS Means 
Vault Dewatering 59,000 177,000 
Concrete Wallsfor Discharge Structure 1,000 13,000 RMC, 2017 (August 2017) 
Concrete Slab for Discharge Structure 800 4,000 RMC, 2017 (August 2017) 
Rip Rap / Apron 133 3,000 RSMeans 
Misc. Facilities (Handrails, fencing, etc) 15,000 Engineer's estimate 
Canal / Embankment Modifications 25,000 regrading, etc Engineer's estimate 
60,000 


16 - Electrical $ 


Electrical Allowance 4 EA $15,000 $ 60,000 Engineers Estimate 


17 -1&C E 40,000 


1&C Allowance 4 EA $10,000 $ 40,000 Engineers Estimate 
ANNUAL O&M COSTS Quantity Unit Value c Notes 
$ 40,000 
Mechanical 2% $487,000 $ 10,000 2% of Valves and Meters 
Labor Costs $ 315,000 
Pond Maintenance $4,531 $ 307,000 Engineer's estimate 
Annual Inspection and Maintenance of Pipeline - 
Average Annual Operator Hours per Year $175 $ 8,000 Engineer's estimate 


TOTAL ANNUAL O&M COSTS $ 325,000 
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Portfolio 4 cost estimate details 
Table 36. Separate Regional AWPF in Palo Alto; 14 mgd for GWR (Portfolio 4) 


Brown wo 


Focus; Cost Summary 
Aspect; AWPF (1 of 2) 


Caldwell 


Capacity: 14 mgd 


Location: Palo Alto 


All capital costs are rounded to $1 million, and O&M costs are rounded to $100,000. 


Capital Costs 
[Raw / Construction Costs 
Contingency - Treatment Facility 
Construction Cost Subtotal 
Tax on Materials (applied to half of subtotal) 
General Contractor Overhead and Profit 
Estimated Total Construction Cost 
Owner's Reserve for Change Orders 
Environmental Documentation and Permits 
Engineering Services (Design) 
Construction Management 
Engineering Services During Construction 


Consumables (Equipment, Mechanical, Electrical, 1&C) 
Energy/Power 
Chemicals 
Labor 
Total Annual O&M Cost 


Replacement and Renewal Costs 
100-yr Lifecycle (present value, $2019) 
30-yr Lifecycle (present value, $2019) 


See Appendix A-5 (Basis of Cost) for explanation of methodology 


|AWPF Unit Cost ($/AF) 
Annualized Capital Cost 
Annual O&M Cost 
Annual R&R Cost 
Total Annual Cost 
Annual Yield 
AWPF Unit Cost, 30-yr Lifecycle (S/AF) 


3%, 30 yrs 


annual average of 30-yr lifecycle 


AF* 


*proportional distribution of Palo Alto and Sunnyvale based on 18,500 AF modeled yield 


22,000,000 
109,000,000 
5,000,000 
17,000,000 


18,000,000 
16,000,000 
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Construction Costs by Division 

Division 01 - General Requirements 

Division 02 — Site Construction 

Division 03 - Concrete 

Division 04 - Masonry 

Division 05 - Metals 

Division 06 ~ Woods, Plastics, and Composites 

Division O07 - Thermal and Moisture Protection 

Division 08 ~ Doors and Windows 

Division 09 - Finishes 

Division 10 - Specialties 

Division 11 - Equipment. 

Division 12 - Furnishings 

Division 13 - Special Construction 

Division 14 - Conveying Systems 

Division 15 - Mechanical 

Division 17 ~ Instrumentation 

Division 24 - Fire Suppression 

Division 22 - Plumbing 

Division 23 — Heating, Ventilating, and Air-Conditioning (HVAC) 
Division 26 ~ Electrical 

Division 27 ~ Communications 

Division 28 ~ Electronic Safety and Security 

Division 31 - Earthwork 

Division 32 — Exterior Improvements 

Division 33 ~ Utilities 

Division 40 - Process Integration 

Division 44 - Material Processing and Handling Equipment 
Division 42 - Process Heating, Cooling, and Drying Equipment 
Division 43 - Process Gas and Liquid Handling, Purification, and Storage 
Division 44 — Pollution and Waste Control Equipment 
Division 46 ~ Water and Wastewater Equipment 

TOTAL 


‘Cost Summary 
7,887,700 


5,667,500 
453.200 


604,200 


2,647,600 


10,590,300 


3,755,100 
111,200 


10,837,200 


12,798,900 


31,411,700 
87,000,000 


% of Total Cost 
o% 
0% 
7% 
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Brown wa * 


Caldwell 5 


Focus: [Cost inputs and RER 
Aspect:/AWPF (1 of 2) 
Capacity:| 14 mad 


Location: |Palo Alto 


Cast Method B 


Cost Method C 


Date: 


BC Project Number: 


Estimate Version Number 


Prepared by: 
Checked By: 


11/9/2020 
a51772 
20 
Guillen 
D. Mulacek 


Division and 8 , 2 Quantity fr vy sst Mettiod C> Assumptia Total F 
Equipracnt Adjusted Unit - Project'Specific 
Division 31 - Earthwork [Sitework. Site Clear and Grub T Acre $ 1 ae ae |) 50,500 
Division 31 — Earthwork | Sitework Strip Topsoil 31,460 SY $ 26,800 
Division 31 — Earthwork | Sitework Backfill Haul to Site (3 over ene STE) 31.460 cy = 373.400 
Thi tow, but od mei st 
Division 34.- Earthwork —_|Sitework Backfill Placement (3} over entire site) 31,460 cy 2 adie: | ME MEAtOS Te, Hit led rear abt Foy 
[structural backfill here 
Division 34 — Earthwork Excavation 3 416,600 
Division 34. Earthwork [Compaction $ 14,000 
Division 31 — Earthwork Grading 5 37,200 
Division 31 — Earthwork _[Sitework [Shoring, Sheeting, and Bracing, 5 25,000 3 6,300 
Division 31 — Earthwork Sitework Offhaul Allowance: al 0.02 ts $ 75,000] Engineer's Estimate § 1,500 
Division 31— Earthwork _[Sitework Aggregate Base T1143 cy $651,800 
Division 31 — Earthwork _[Sitework [Asphalt 741 SF $ 1.500 
Division 31 Earthwork _[Sitework [Gravel 15,533, SY 3 72,000 
Division 31 - Earthwork Sitework |Site Dewatering Allowance 1 is 3 500,000] $ 500,000 
fr SVAN 7 
Division 31 - Earthwork —_|Sitework Landstaping Allowance 1 ts see Kee ENE? Sat eee $ 141,500 
proportional increase in cost with site acreage 
ae 
: Estimated from SVAWPC costs; asstin 
Division 31. Earthwork —_| Sitework Lighting and Security Allowance i ts $ 847,182 cb sae $ 847,200 
proportional increase in cost with site acreage 
Division 31 Earthwork —_fsitework. Uttity Connections Allowance a ts 5 ETT elec eee aselae icoame| Fy 50,000 
connections: 
Division 26 ~ Electrical sitework New Electrical Service Allowance 1 is $ 1,166,667] 24 Mga is $2,000,000, scaled down $ 1,466,700 
JAssumes (2) 30' diameter slabs; Based on 
iP h f Val ” r 
Division 34. Earthwork _|Sitework, [Subgrade Structural Piles 1414 SF $ 141.20 SVAWPC Schedule of Values: 147x214” prestressed | ¢ 499.700 [inter Proves Tank 
concrete piles including installation, fabrication: 
delivery -5tt spacing between piles 
TT Tf it 
Division 34. ~ Earthwork 10 Inch Waste Pipeline $ 324.94]10-Inch, HDPE, 11’ Cover ry 90.000 [Mnltcost vas attained by Thterbolating using 
available data in the spreadsheet. 
[Division 31. — Earthwork Sheeting and Shoring (Open Cut) $390,000 |9'to 14 of cover 5 19,500 [piant infrastructure 
Division 31. — Earthwork Pothating 5 1233 Rural, $1,200 per 100 feet of pipe 3 74,800 [plant infrastructure 
Division 03 - Concrete EQ Basin Slab $ 645 ‘See Site Work and Concrete $812,300 [EQ Basin 
Division 03 — Concrete Concrete [EQ Basin Suspended Slab 630 cy § 1,150 See Site Work and Concrete $ 724,100 [EQ Basin 
Division 03 — Concrete Concrete EQ Basin Wetwell Walls 660 cy $ 1,090 See Site Work and Concrete 3 719,400 [EQ Basin 
Division 03 - Concrete UF Reverse Filtration Pumps Slab ‘See Site Work and Concrete $ 20,100 [Treatment Equipment 
Division 03 - Concrete Inierprocess Tanks Stab ‘See Site Work and Concrete 3 86,800 [Treatment Equipment 
Division 03 - Concrete abel ge ae ee cibliaid See Site Work and Concrete 8 81,700 [Treatment Equipment 
Feed Pumps Slab 
Division 03 - Concrete [Decarbonatar Transfer Pumps Slats See Site Work and Concrete A 26,400 [Treatment Equipment 
DECaTMOatOT TOWETS ara UV Talister. a 
Division 03 - Concrete i ‘See Site Work and Concrete $ 244,700 |Treatment Equipment 
Division 03 - Gonerete [Chemical Storage Area Slab See Site Work and Concrete 3 524,600 [Chemical Storage 
Division 03 — Concrete [Chemical Storage Area Walls See Site Work and Concrete A 78,300 [Chemical Storage 
Division 03 — Concrete [Siab for Process Building See Site Work and Conerete _ 2,102,100 [Process Bullding 
Division 03 — Concrete [Switchgear Slab See Site Work and Concrete 5 19,200 [Electrical 
Division 03 - Concrete Transformer Slab ‘See Site Work and Conarete $ 17,200 [Etectrical 
Division 03 - Conerete Waste Equalization Wetwell Slab See Site Work and Concrete s 34,400 |Waste Equalization Wetwell & Pump Station 
Division 03 - Concrete concrete Waste Equalization Wetwell Walls 150 cy $ 1,090 See Site Work and Concrete $ 163,500 |Waste Equalization Wetwall & Pump Station 
Division 03 - Concrete Concrete Piping Stab 20 cy $ 645 See Site Work and Concrete 3 12,700 |Waste Equalization Wetwell & Pump Station 
Division 32 - 
hese aZ Exe, Exterior [Chain Link Fence Around AWPF 2,100 LF 4 52.94 8 111,200 


Improvements. 


[ Brown»-Caldwell 


88 


Appendix A-6 


Date:{1179/2020 
Brown wa : Focus:|Cost Inputs and R&R BC Project Number:[151772 
Caldwell Aspect: |AWPF (1 of 2) Estimate Version Number:|2.0 
Capacity: Prepared by-|R. Guillen: 
Location Checked By:[D.Mulacek 
Divisi Ner ription’ Nate 
Division 05 - Metals Metals Misc. Metals Allowance = $453,125] Engineer's Estimate 453,200 [Scaled from the 24 MGD facility 
Division 09 — Finishes Finishes (Coating Allowance $604,167] Engineer's Estimate 604,200 [Scaled from the 24 MGD facility 
pivsion 46 — Water and JE quipment influent Pumps (lo feed UF) Interpolate from feed pumps on e $ 285,300 [Filtration Treatment 
Waites Exulsinaét ‘quipmes ient Pumps ‘erpolate pumps on equip page , reatme! 
October 2019 Pall Proposal includes filter skids, 
Division 46 ~ Water and . , 
Equipment Ultrafiltration Treatment ! strainers, reverse filtration pumps, CIP equipment. 5,745,600 |Fittration Treatment 
Wastewater Equipment 
Jair equipment 
ivis 46- iT % FRP IK; $7 
Division 46 -Waterand even Guasch 000] 8254 on July 2036 So. SF quote for FRP tanks $ a 
Wastewater Equipment per gal including appurtenances 
i Filvation Treatment / Equipment Gost linearly 
Division 46 - Water and 
ie eee Equipment RO Transfer Pumps 237,800 |interpolated based on 40 HP and 200 HP 
Wastewater Equipment 
Vendor estimates 
[October 2019 Proposal from Pall includes 
< ; , RO Skids, 
DWision 46 — Water and |e oment | aba ieadipod eartdge Titers, RO feed pumps, ROSKIdS. CP Te 36 34.009 lritration Treatment 
Wastewater Equipment lequipment, CIP chemical pumps, Control pane}, 
land startup 
Division 46 - Water and 
sfer Pr it 
psa te tate a Equipment Decarbonator Transfer Pumps 3 88,100 Filtration Treatmen 
, scaled 5/4/17 proposal from Daniel Mechanical 
Division 46 - Water and 
iia sents Equipment Decarbonator 1,513,749 includes (3) decarbonator towers, flow distributor |$ 1,513,800 [Filtration Treatment 
Wastewater Equipment 
system, media, Tan system down by one unit 
Division 46 ~ Water and 
Wastenater Equipmem._ feaulbment UV/AOP Transfer Pumps $ 106,300 |uv/AoP 
Division 46 - Water and 2 
Reeateter esi seehy Equipment LY Inftuent Flowmeters Assumed 48" flowmeter $ 18,700 |uv/aoP 
Division 46 — Water and 
i ? Pp 
Wastewoade Cech nont Equipment Static Mixers $ 36,400 |UV/Aor 
T duty, 1 standby 14 mgd rated. Package Includes 
Division 46 - 
vision 46 — Water and Pe auipment UV System 5,088,790 reactors, ballasts, UV lamps, chemical feed/static |$ 5,088,800 |Uv/AOP 
Wastewater Equipment ‘ 
mixing system 
; Package includes one (1) Merrick Hydrated Lime 
Division 46 - Wate vcd 
pai piles Equipment Lime System 1,222,965 Storage Silo with High Density Lime Slurry $ 1,223,000 |Lime System 
Wastewater Equipment 
Continuous Production and Metering System 
Division 46 - Water and Diaphragm pump, includes valves and : 
Wastewater Equipment [Esulbment Hydrogen Peroxide Metering Pumps leserenehinae $ 75,000 | Chemical Dosing 
Division 46 - Water and Diaphragm pump, includes valves and 
II Pi $s 7 | Dosi 
eaircaicr snainate Equipment Sodium Hydroxide Metering Pumps resid 6,000 |chemical Dosing 
Division 46 ~ Water and Diaphragm pump, includes valves and 
Equi it hy Hy shiorite Me Pr a 1504 ic) 4 Dos 
Wastewater Equipment apipmeny Sodium Hypachlarite Metering Pumps leastitareare: $ 000 |Chemical Dosing 
Division 46 ~ Water and F Diaphragm pump, includes valves and 
I. Metering Pi 75,001 i in 
Wastewater Equipment Eqerient A Anrirsona Mateding Funpe [aoe NA $ 5,000. |Chemical Dosing 
Division 46 - Water and Diaphi ; includes valves and 
hice rein Equipment Sodium Bisulfite Metering Pumps es PEED SOIR Se 75,000 |Chemical Dosing 
Wastewater Equipment lappurtenances 
=e 
ena Leas Equipment Waste Equalization Pumps 10 3 FA $ 37,950] s 113,900 |Adgitional Pumping Requirements 
Division 43 — Process Gas 
land Liquid Handling, Ispecial Construction | Process Building 44,000 SF $ 218.58) 220' x 200’; furnished and installed @ 9,617,500 |Process Bullding 
Purification, and Storage L 
- Need twa tanks (approx 95,000 gallons each) 
Division 43 ~ Process Gas 
land Liquid Handling, spacial Contender _|lntsAioness Storage Tank, 375,000 0.50 EA $ 534,375 ssMl/ 28 27.000 sine) Pani for nna $ 267,200 |Storage Tanks 
gallons assumes 15 minutes of feed to the RO system at 
Purification, and Storage 
ultimate flows 
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Division 


nie O&M 


[Cost Inputs and R&R 


JAWPF (1 of 2) 


ipment 


‘ost Method C 
Cost Method 


Date: 


BC Project Number: 
Estumate Version Number: 


: [7972020 


pigsior as pico pee ‘Scaled down from DN Tanks cost proposal, need 
fand Liquid Handling, ISpecial Construction | Purified Water Storage Clearwell 4 1 EA $ 2,129,167 eds wa sank is ck $S 2,129,200 [Prestressed Conorete Tank 
Purification, and Storage : 
ies fe 
on aoe Kemp meinen 
land Liquid Handling, [Special Construction | Chemical Storage Area Canopy 4,412 SF $ 108 rf s 
Scare onrausdeeoaue ISVAWPC costs (linear interpolation; unit cast 
d y based on 454 sf) 
Division 43 — Process Gas 
and Liquid Handling, [Special Construction {RO Antiscalant (HDXLPE. Vert.) 4,100 2 EA $ 4310 Assumes 30 day storage chemical Tanks 
Purification, and Storage 
Division 43 - Process Gas 
and Liquid Handling, Special Construction {Hydrogen Peroxide Tank (HDPE, Vert) 2,500 2 EA $ 12,275) Assumes 30 day storage chemical Tanks 
Purification, and Storage 
Division 43 - Process Gas 
land Liquid Handling, Special Construction Sodium Bisulfite Tank (HDXLPE, Vert.) 2,000 2 EA $ 5,793) Assumes 30 day storage Chemical Tanks 
Purification, and Storage 
Division 43 ~ Process Gas 
fi Hy ide Tank Steel, 
land Liquid Handling, Special Construction Fi ‘dh tyoranide Tank fearon Steeh, 4,000 2 EA $ 48,000) Assumes 30 day storage Chemical Tanks 
Purification, and Storage 
Division 43 ~ Process Gas 
land Liquid Handling, Special Construction {Sodium Hypochlorite Tank (FRP, Vert) | 21,000 2 EA $ Assumes 7 day storage chemical Tanks 
Purification, and Storage 
Division 43 - Process Gas 
and Liquid Handling, Special Construction | Sulfuric Acid Tank (Lined Steel, Vert: 4,120 2 EA $ 13,440] Assumes 30 day storage chemical Tanks 
Purification, and Storage 
Division 43 — Process Gas 
A Tank (He 

jand Liquid Handling, |Special Construction oe dideda idan a ae 4,000 2 EA ¢ 12,000] ‘Assumes 30 day storage 24,000 |Chemical Tanks 
Purification, and Storage J 
Division 40 — Pi 

eo este Mechanical Piping allowance 30% % oF $31,411,700] 30% of Equipment Costs 9,423,600 
Integration 
Division 40 - Process 

ying mt Mechanical \Valve allowance 5% % oF $9,423,600] 5% of Piping Allowance 471,200 
[Integration 

I 40-Pr 
ieoeerest Sk con Mechanical Fitting allowance 5% wor $9,423,600] 5% of Piping Allowance 471,200 
Integration 

40> 
Divisio A ~ FrOBeSS. Mechanical Supports allowance 5% % of $9,423,600| 5% of Piping Allowance 471,200 
Integration 
Division 26 - Electrical Electrical Electrical Allowance 30% Hot $31,411,700] 30% of Equipment Costs 9,423,600 
Division 17 ~ Instrumentation] 1&C lac Allowance 25% % of $10,590,300] 25% of Electrical Costs 2,647,600 
loam Consumables UF Membranes Replacement 450 Mambranes/yt [Based on a typical membrane life of 3 yeurs 891,200 
a 
loam consumables RO Membranes Replacement 554 Membranes/yr [Based on a typical membrane lite of 5 years 192,500 ieee iii iia 
Me ist 

joaM consumables UV Lamp Replacement 245 Lamps/yr Based on 12,000 hour replacement frequency 48,100 these ation ccdis aust om oataced YOM 
joRM consumables UV Ballast Replacement 34 Ballast/yr Based on 5 year replacement frequency $ 26,700 irene Poets rss be obvafad ALOE 
foam [Consumables Pumping Equipment Consumables 2 ‘ot 3 996,100 [2% of Pumping Equipment Cost 3 20,000 
joaM [Consumables Electrical Consumables 2M Wor 10,590,300 |2% of Electrical Cost S___241,900 
joaM [Consumables Instrumentation Consumables 2% "or $2,647,600 |2% of Instrumentation & Controls Cost $ 53,000 
O&M. Power influent Pumps 3,267,480 kWh $ $ 338,100 
ORM Power UF Air Scour 4555 kWh $ 5 500 
joaM Power [UF CIP 5.957 kWh $ $ 
joaM Power RO Transfer Pumps 3.267.480 kWh $ S___ 338,100 
OAM Power RO Feed Pumps 19,604,880 kWh $ $2,028,200 
jouM Power RO inter Stage Pumps 392,098 kWh 5 5 40,600 
joaM Power RO CIP LAlz. kWh 3 0.10 5 200 
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Browne ? 


Caldwell 5 


Div 


sion and O&M 


Focus:|Cost Inputs and R&R 

Aspect: |AWPF (1 of 2) 
Capacity:|14 mad 
Location:{Palo Alto 


ettiad A 


pment Adjusted! Unit 


Cost Mettiad C 


Project Specific 


Dust Method C: Assumption: 


Date: 

BC Project Number: 
Estimate Version Number: 
Prepared by; 
Checked By: 


14/9/2020 


54772 
2.0 

R. Guillen 
D. Mulacek 


joxM Power [Decarbonator Feed Pumps 490,122 kWh $ $ 50,800 
joaM Power Decarbonator Blowers 392,098 kWh $ $ 40,600 
joaM Power [UV/AOP Transfer Pumps: 653,496 KW s 0.10) $ 67,700 
joaM Power luv System 1,909,680 kWh $ 0.10 $197,600 
jouM Power RO Concentrate Waste Pumps 784,195 kWh § 0.10 $ 81,200 
jouM Power Waste Equalization Pumps 130,699 Wh 3 0.10 5 13,600 
foam Power (Chemical Metering Pumps 45,745 kWh $ 0.10) Assumed 7 duty chemical metering pumps $ 4,800 
O&M Chemicals Sodium Bisulfite 20,100 gal $ 2.25 fsa ong oat Expo siited Rood Water Prkrarn |}'g 67,800 |scaled down from 24 mgd flow 
i rs 
loKM Chemicals Aq, Ammonia 18,083] zal $ 0.10 Hrecieng Snr Expedited Putten Water Ptogtan 1,800 |scaled down trom 24 mgd flow 
O&M chemicals Citric Acid 2.100 gal $ 5.57 facbeae: orrexpedtted Puritied Water Progra | 12.700 |scaled down trom 24 med flow 
(Costs based on Expedited Purified Water P 
joa chemicals Hydrogen Peroxide 35,000 wl $ 5.14 Blake ne ee ee 179,900 [scaled down from 24 med flow 
ited Purified Water Pr =] 
joRM chemicals Sodium Hydroxide 56,000) gal $ 2.88 levgateesgs ont Exped urmiea ster Rigen 161,500 |scaled down from 24 mgd flow 
O&M Chemicals Sodium Hypochlorite 41,233,167 gal § 0.61 hespetag Par Espedtied Gurmjed Pater vere |) 752,300 |scaled down from 24 mgd flow 
jouM [Chemicals Lime 511715 ib 5 0.15 based on 12 mg/L dose 5 76,700, 
Pi 
oaM Chemicals Sulfuric Acid 45,680 gal $ 00) Peeteenas ov Expected Purtted Water Pragya? |)’, 15,700 |scaled down from 24 med flow 
Costs based Expedited Purified Water Pr 
joa chemicals RO Antiscalant 15,400 gal $ 20.56 eae ee ee ee 316,700 |scaled down from 24 mgd flow 
| 
ited Purified Water Pr 
joRM chemicals RO Low pH Cleaner 11.900} gal $ 5.57 ao ay Eipenied Fugied Water Prawn 66,300 |scaled down from 24 mgd flow 
O&M Chemicals RO High pH Cleaner 11,900 gal $ 2.88 ee Be Expected Sunigadt Rieter Rvenanh T 34,400 |scaled down from 24 med flow 
[Assumes two plant operators 40 hours per 
C 79, 
joa Labor Water Plant Operator 4,160 | hours/yr $ 163.20} $) BROT tor? weckslive yeor (2 FTE 
[Assumes two Senior mechanics 40 ROUrS per 
joam Labor IS Mechanics 4,160 | hours/yr 8 172.27 ©" 7ECITO0 es none wicks lve pean t2 FTE 
[Assumes one control tech 40 hours ney Week 
M i} hi A Li 27) ti 
og Labor Control Tech tt 2,080 jours/vr 8 172.2 Bi SAGO |e vaceksinin year (i FTEL 
loa Labor [Supervisor 2,080} —_hours/yr $ 166.58 $ Baa,s0g | AAuTaes one upereg 49 haces per nies For 
[52 weeks in a year (1 FTE) 
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Table 37. Separate Regional AWPF in Sunnyvale; 10 mgd for GWR, 0.5 mgd for NPR+ (Portfolio 4) 


Focus: Cost Summary 
Element: AWPF (2 of 2) 
Capacity: 10,5 MGD 
Location: Sunnyvale 


All. capital costs are rounded to $1 million, and O&M costs are rounded to $100,000. 


Contingency - Treatment Facility 
[Construction Cast Subtotal 
Tax on Materials (applied to half of subtatal) 
General Contractor Overhead and Profit 
Estimated Total Construction Cost 
Owner's Reserve for Change Orders 
Environmental Documentation and Permits 
Engineering Services (Design) 
Construction Management 
Engineering Services During Construction 
Total Capital Cost 


[Annual O&M Costs 
Consumables (Equipment, Mechanical, Electrical, |&C) 
Energy/Power 
Chemicals 
Labor 
Total Annual O&M Cost 


Replacement and Renewal Costs* 
100-yr Lifecycle (present value, $2019) 
30-yr Lifecycle (present value, $2019) 
*See Appendix A:5 (Basis of Cost) for explanation of methodology 


|AWPF Unit Cost ($/AF) 
Annualized Capital Cost 


109,000,000 
17,000,000 


47,000,000 
45,000,000 
14,000,000 


vlan nwanvlng wn 


3%, 30 yrs 8,780,000 


(Construction Costs by Division 
Division 01 - General Requirements 
Division 02 ~ Site Construction 
Division 3 - Concrete 


Division 04 - Masonry 
Division 05 - Metals 

Division 06 ~ Woods, Plastics, and Composites 
Division 07 - Thermal and Moisture Protection 
Division 08 - Doors and Windows 

Division 09 - Finishes 

Division 10 ~ Specialties 

Division 11 ~ Equipment 

Division 12 - Furnishings 

Division 13 - Special Construction 

Division 14 ~ Conveying Systems 

Division 15 - Mechanical 

Division 17 - instrumentation 

Division 22 ~ Fire Suppression 

Division 22 - Plumbing 


Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC) 


Division 26 - Electrical 
Division 27 - Communications 


Division 28 ~ Electronic Safety and Security 
Division 31 - Earthwork 


Division 32 - Exterior improvements 
Division 33 - Utilities 


Division 40 - Process integration 


Cost Summary 


6,524,100 


4,456,800 


328,200 


437,500 


2,188,100 


8,752,400 


3,656,900 
130,300 


9,059,100 


% of Total Cost 
9% 
0% 
6% 
0% 
0% 
0% 
O% 
o% 
1% 
0% 
o% 
0% 


0% 
0% 


0% 
0% 
0% 


Division 41 ~ Material Processing and Handling Equipment 

Division 42 ~ Process Heating, Cooling, and Drying Equipment 

Division 43 - Process Gas and Liquid Handling, Purification, and Storage 
Division 44 - Pollution and Waste Control Equipment 

Division 46 - Water and Wastewater Equipment 

TOTAL 


Annual O&M Cost 6,400,000 
annual average of 304r lifecycle 1,333,333 


Annual R&R Cost 
Total Annual Cost 16,513,333 
Annual Yield AF 7,929 
‘AWPF Unit Cost, 30-yr Lifecycle ($/AF) 
* proportional distribution of Palo Alto and Sunnyvale based on 18,500 AF modeled yield 


9,973,400 


26,257,800 


$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
s 72,000,000 
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Appendix A-6 


Brown ao ¢ 


Caldwell j 


Focus 
Element: 
Capacity: 
Location: 


(Cost Inputs and R&R 
|AWPF (2 of 2) 
10.5 MGD. 


[Sunnyale 


Date:|11/9/2020 
BC Project Number:| 151772 


Estimate Version Number:[2.0 
Prepared by-|R. Guillen 
Checked By:[D. Mulacek 


DosuMetnod A= Oc 
Division and € Name (Desenatios Quam Unit Equipment ssumptlorr Total N 
Division 01 - General 
Mobilization Mobilization 10% is $65,240,500] 10% of Divisions 2-47 6,524,100 
Requirements 
Division 31 - Earthwork __|Sitework Site Giear and Grub A Aere 64,100, 
Division 31 — Earthwork __|Sitework Excavation 40.373 cy 475,600 
Site-specific prep work for 
Recycle Hill included in costs at 
ihe portfolio level (See App A-1, 
Table D-11), Based on estimate 
prepared by City of Sunnyvale 
Division 31 - Earthwork —_|Sitework Site Specific Site Prep. for Recycle Hill z is See Nate See Note _ | staff in 2016. The original 
estimate was rounded up to $40 
million and escalated to 2019 
dollars. This cost is not subject to 
construction markup/escalation 
factors. 
Division 31 Earthwork _|Sitework (compaction T 19,065, oY g WEE] 5 17,800 
Division 31 — Earthwork _[Sitawork (Grading 39,930 Sy = Lis 5 47,200 
Division 31 - Earthwork Sitework Shoring, Sheeting, and Bracing 0.25 is 5 25,000] 5 6,300 
Division 31 — Earthwork [Sitework lof haul Allowance 0.02 is 5 75,000) Engineers Esumate = 1500 
Division 31 Earthwork _[Sitework Aggregate Base 13.857 cy 5 55.49 $810,500 
Division 31 - Earthwork __[Sitework Asphalt 1864 SF 3 2.04) 5 3,800 
Division 31 — Earthwork __|Sitewark Gravel 76,065.89 sy z 4.63 5 74,400 
Division 31 ~ Earthwork [Sitework Site Dewatering Alowance 1 is 3 500,000] $500,600 
Es fr NWP 
Division 31- Earthwork —_|sitework Landscaping Allowance i is s 179,539 benedict eeepc id $ 179,600 
proportional increase in cost with site acreage 
Division 31 - Earthwork —_|sitework Lighting and Security Allowance a is $ 1,075,269 bee ny an cide Soar $ 4,075,300 
proportional increase in cost with site acreage 
Division 31- Earthwork | Sitework Utility Connections Allowance 1 is 5 BORG | en cne elie pe wat CE ST I 50,000 
connections 
Division 26 Electrical —_|sitework New Electrical Service Allowance 4 is $ 875,000] 24 mgd plant is $2,000,000, scaled down $ 875,000 
Assumes {2) 28' diameter slabs; Based on 
iP nt f Vale "x14" 
Division 31 - Earthwork —_|Sitework Subgrade Structural Piles 1,232 SF $ 144.20 SVAWPG Schedule of Values: 14°x14" prestressed | ¢ 473g inter Process Tank 
[concrete piles including installation, fabrication, 
delivery -Stt spacing between piles 
Unit cost was obtained by 
Division 31 Earthwork | Sitework 40-inch Waste Pipeline 500 iF $ 324,94]10nch, HOPE, 14! Cover $ 162,500 |interpotating using available data 
in the spreadsheet. 
Division 31 ~ Earthwork Sitework ‘Sheeting and Shoring (Open Cu) ok ‘of $ 162,500 |9' to 14° of cover $ 8,200 [plant infrastructure 
Division 31 —Earthwark __[Sitework Potholing| 5 EA = 7233 Rural, $1,200 per 100 feet of pipe 5 6.200 [plant infrastructure 
Division 03 ~ Concrete [Concrete EQ Basin Slab 1037 cy E ‘See Site Work and Concrete $668,900 ]EQ Basin 
Division 03 — Concrete | Conorete [EQ Basin Suspended Slab 519 cy g See Site Work and Concrete S___596,300 EQ Basin 
Division 03 ~ Concrete [Concrete [EQ Basin Wetwell Walls 587 cy 5 See Site Work and Concrete 639,500 [EQ Basin 
Division 03 Concrete | concrete UF Reverse Filtration Pumps Slab 31 cy 3 See Site Work and Concrete s 20,100 [Treatment Equipment 
Division 03 Concrete [Concrete Interprocess Tanks Sia 7) cy z 645] ‘See Site Work and Concrete 5 76,900 [Treatment Equipment 
Division 03 - Concrete Concrete RO Transfer Pumps, Cartridge Filters, RO Feed Pumps Slab 107 cy $ 645 See Site Work and Concrete $ 68,800 |Treatment Equipment 
Division 03 Concrete _| Concrete Decarbonator Transfer Pumps Slab 26 cy 3 645) See Site Work and Concrete $ 17,100 [Treatment Equipment 
Division O3-Conerete __| Concrete Decarbonator Towers and UV Transfer Pumps Slab 252 cy 3 645 See Site Work and Concrete $ 162,500 [Treatment Equipment 
[Division 03 Concrete [Concrete [Chemical Storage Area Slab 407 cy 3 645) See Site Work and Concrete % 262,200 [chemical Storage 
Division 03 Concrete __|Conarete (Chemical Storage Area Walle 46 cy 3 7090 See Site Work and Concrete ¥ 50,700 [Chemical Storane 
Division 03- Concrete __| Concrete _[Siab for Process Building 2,607 ey 3 645) See Site Work and Concrete $ 1,681,600 [Process Building 
L 
Division 03 Conerete [Concrete Switchgear Siat 30 cy 3 645) See Site Work and Concrete $ 19,200 [Electrical 
Division 03 Concrete [Concrete Fransformer Slab 27 cy 3 645] See Site Wark and Cancrote 5 17,200 [Electrical 
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Appendix A-6 


Brown ao £ 


Caldwell j 


Focus: 
Element: 
Capacity: 
Location: 


[Cost Inputs and R&R 


AWPF (2 of 2) 


10.5 MGD 


[Sunnyale 


Date: 

BC Project Number: 
Estimate Version Number: 
Prepared by: 

Checked By: 


11/9/2020 


151772 
2.0 

R. Guillen 
D. Mulacek 


Cost Method & — 
Division andl € lame Asset [DDescrintion) ses Quanuly Unit Equipment nit Pro} st Metbyad 6: Assumptions vates 
i 
Division 03 - Concrete Concrete Waste Equalization Wetwell Slab 57 cy $ 645| See Site Work and Concrete s 36,700 bay oe hicncat 
Waste Equalizat Te 
Division 03 ~ Concrete Concrete Waste Equalization Wetwell Walls 112 cy $ 1,090 See Site Work and Concrete $ 122,100 jabs ee HON WYSE 
|Wast Mt 
Division 03 - Conorete Conerete Piping Slab 26 cy $ 645 See Site Work and Concrete 5 16,900 |/Y2st¢ Equalization Wetwell & 
Pump Station 
Ptvelen 22.3 Exteriay Exterior Chain Link Fence Around AWPF 2.460 $ 52.94 $ 130,300 
improvements: 
Division 05 - Metals Metals Misc, Metals Allowance 1 $ 328,125] Engineer's Estimate $ 328,200 |scaled from the 24 MGD facility 
Division 09 - Finishes Finishes [Coating Allowance 1 Ls $ 437,500) Engineer's Estimate $ 437,500 |scaled from the 24 MGD facility 
Division 46 ~ Water and 5 il 
Wagiestes Pouloae Equipment Influent Pumps (to feed UF) 100 5 € $ 47,545 Interpolate From feed pumps on equip page $ 237,800 [Filtration Treatment 
i aacidv as Was aha Octaber 2018 Pall Proposal includes filter SHOS, 
Equipment Uitrafiitration Treatment 4 Ls $ 4,596,432 strainers, reverse filtration pumps, CIP equipment, |$ 4,896,500 [Filtration Treatment 
Wastewater Equipment 
2 air equipment 
76 - Wat s 7 for FRP Tank: $7 
Division 46—Waterand [ean aes anon - $70,000] 82828 On July 2016 So. SF quate for FRP Tank; 57 © =" 
Wastewater Equipment per gal including appurtenances 
itvation Treatment / Equipment 
Division 46 - Water and [cost linearly interpolated based 
iL Tr fer Pt A 47,548 c 
Wastewater Equipment |e biog Re Teale traces 400 sg e . oad $ 2371800 |, 40 HP and 200 HP vendor 
estimates 
[October 2019 Propesel from Pall mcndes 
Division 46 = Water and cartridge filters, RO feed pumps, RO Skids, CIP 
1 Re A $s 695 B 
Weenawaihr Ealipipent pad ete! S 3 cares Jequipment, CIP chemical pumps, Control panel, sey ania 
Jand startup 
Pp Wieioor a8 Wate Sod Equipment Decarbonator Transfer Pumps 25 2 FA $ 29,364 8 58,800 [Filtration Treatment 
Wastewater Equipment 
eee 
scaled 5/4/17 proposal from Daniel Mechanical 
PWision 46 ~ Water @Pd ea vigment Decarbonator a] EA $  1813,749 Includes (2) decarbonator towers, flow distributor |$ 1,513,800 [Filtration Treatment 
Wastewater Equipment 
system, media, fan system dawn by ane unit 
Division 46 Water and | Equipment UV/AOP Transfer Pumps 50 2 EA $ 35,424 s 70,900 }uv/AoP 
Wastewater Equipment 
i ~ Wate 
Division 46 - Water and Je quipment UY influent Flowmeters 18 2 $ 9,315 [Assured 18" flowmeter $ 48,700 |UV/AOP 
Wastewater Equipment 
jon 46 ~ 
Division 46 - Water and Je auipment static Mixers a EA $ 12,132} $ 36,400 Juv/AoP 
Wastewater Equipment 
T duly, 1 Standby 14 mgd rated, Package includes 
Division 46 - Water and 
ree ares Equipment JUV System x EA $ 4,003,456 reactors, ballasts, UV lamps, chemical feed/static |$ 4,003,500 |uv/AOP 
Wastewater Equipment * 
mixing system 
Package includes one (1) Merrick Hydrated Lime 
6 - 
lands atin dah Equipment Lime System 1 EA $§ 1,222,965 Storage Silo with High Density Lime Slurry $ 1,223,000 |Lime System 
Wastewater Equipment 
[Continuous Production and Metering System 
Division 46 ~ Water and é Diaphragm purny = 
Wastewater Equinmene___ yeauiment Hydrogen Peroxide Metering Pumps 2 cA $ 37,500 Raleibaest la $ 75,000 |chemical Dosing 
Division 46 - Wat Diaphy includes valves and 
ivision 46 ~ Waterand te uipment Sodium Hydroxide Metering Pumps 2 EA 5 37,500 ee ae ee $ 75,000 |chemical Dosing 
Wastewater Equipment appurtenances 
Division 46 - Water and Diaphragm pump, Includes valves and 
Ec it ii Hy Me Pp 4 A $ 7! .7 150,000 |Ch ! Dosit 
Wastebacton Erubpiacoe ‘auipment Sodium Hypochlorite Metering Pumps 5 37,500 ritrsics 0,000 | chemical Dosing 
3 n i 
PIERO — Wake ant Equipment Aq. Ammonia Metering Pumps 2 $ 37,500 EAS iinghri pun, Ipeincies vabies an 5 75,000 |Chemica! Dosing 
Wastewater Equipment appurtenances: 
< jh a S val 
ics epeh ae Sc Equipment Sodium Bisulfite Metering Pumps Zz $ 37,500 Fae eae Baa Toes Peee sat $ 75,000 |Chemical Dosing 
Wastewater Equipment appurtenances: 
F Pi 
Division AG “Wetec and? te meat Waste Equalization Pumps 3 4 EA $ 41,385 $ 45,600 [Additional Pumping 
Wastewater Equiament Requiremerit 
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Appendix A-6 


Date:|11/9/2020. 


Brown wo ¢ Foeus:|Cost Inputs and R&R BC Project Number:| 151772 

Caldwell 3 Element:|AWPF (2 of 2) Estimate Version Number:[2.0, 
Capacity:|10.5 MGD. Prepared by:/R. Guillen 
Location: |Sunnywale Checked By: 


ost Method 4- Cost Method & Cost Mathod ¢ 


Quant nit Equipment. Adjtusted Unit 


Division arid O&M Name Asset |P\Dascm srmypllory 0st -Tatal vot 


Division 43 — Process Gas 
jand Liquid Handling, [Special Construction | Process Building 220» 160! furnished and installed 7,694,000 |Process Building 
Purification, and Storage 


Need two tanks (approx 83.000 gallons each) 
Jassume 2/5 of 376,000 stee! tank for costs. 
Jassumes 15 minutes of feed to the RO system at 
ultimate flows: 


Division 43 - Process Gas 
land Liquid Handling, Special Construction _|Interprocess Storage Tank, 375,000 gallons Y 534,375) 
Purification, and Storage 


213,800 |Storage Tanks 


Division 43 - Process Gas 
jand Liquid Handling, Special Construction | Purified Water Storage Clearwell 1.996.875 
Purification, and Storage 


Scaled down from DN Tanks cost proposal, need 


lone 1.75 MG tank 4,596,900 |Prestressed Concrete Tank 


Canopies for citric acid and 
[sodium bisulfite storage in UF 
CIP area, estimated from 
ISVAWPC canopy costs (assumes 
linear interpolation of unit cost 
based on 454 sf| 


Division 43 - Process Gas 
jand Liquid Handling, [Special Construction | Chemical Storage Area Canopy 
Purification, and Storage 


152,200 


Division 43 — Process Gas 
jand Liquid Handling, [Special Construction | RO Antiscalant (HDXLPE, Vert.) e Assumes 30 day storage 4,400 |Chemical Tanks 
Purification, and Storage 
Division 43 — Process Gas 
jand Liquid Handling, [Special Construction | Hydrogen Peroxide Tank (HOPE, Vert.) 2 i Assumes 30 day storage 12,300 |Chemical tanks 
Purification, and Storage 
Division 43 — Process Gas 
jand Liquid Handling, [Special Construction | Sodium Bisulfite Tank (HOXLPE, Vert.) , Assumes 30 day storage 5,800 |Chemical Tanks 
Purification, and Storage 
Division 43 — Process Gas 
land Liquid Handling, [Special Construction | Sodium Hydroxide Tank (Carbon Steel, Vert.) r b J Assumes 30 day storage 48,000 |Chemical Tanks 
Purification, and Storage 
Division 43 — Process Gas 
jand Liquid Handling, [Special Construction [Sodium Hypochiorite Tank (FRP, Vert.) e ; Assumes 7 day storage 220,500 |Chemical Tanks 
Purification, and Storage 
Division 43 — Process Gas 
jand Liquid Handling, [Special Construction _|Sulfuric Acid Tank (Lined Steel, Vert.) Assumes 30 day storage 43,500 [Chemical Tanks 
Purification, and Storage 
Division 43 - Process Gas 
jand Liquid Handling, [Special Construction Aqueous Ammonia Tank (Horz, Carbon Steel) Assumes 30 day storage 42,000 |Chemical Tanks 
Purification, and Storage 
Division 40 ~ Process 


IM U Pij 3k 257 0% mt 7.8774! 
make iin lechanical ping allowance 26,257,800] 30% of Equipment Costs 877.400 
Division 40 ~ Process 

Mechanical Valve allowance ( 7,877,400] 5% of Piping Allowance 393,900 
Integration 
Division 40 - Process F 

Mechanical Fiting altowance ; 7,877,400] 5% of Piping Allowance 393,200 
integration 
pivinidy x Hace Mechanical ISupports allowance 7,877,400] 5% of Piping Allowance 393,900 
Integration 
Division 26 ~ Electrical Electrical Electrical Allowance Ks 26,257,800] 30% of Equipment Costs 7,877,400 
Division 17 - 


1&c. I&C Allowance 8,752,400] 25% of Electrical Costs 2,188,100 


Consumables UF Membranes Replacement Membranes/vr 5 0 Based on a typical membrane life of 3 years. 


loam Consumables RO Membranes Replacement Membranes/yr Based on a typical membrane life of 5 years 160,400 


Instrumentation 


installation costs must be 
[covered by O&M labor 
installation costs must be 
covered by O&M labor 
installation costs must be 


loam Consumables UV Lamp Replacement Lamps/yr Based on 12,000 hour replacement frequency 27,500 


log Consumables UY Ballast Replacement Ballast/yr Based on 5 year replacement frequency 3.300 | ved by DMM labor 
lox Consumables Pumping Equipment Gonsumables % of 363.100 |2% of Pumping Equipment Cost £7,200 
lo&M [Consumables Electrical Consumables 8,752,400 |2% of Electrical Cost 175,100 
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Date: |11/9/2020 


Brown wo : Foeus:|Cost Inputs and R&R BC Project Number:|151772 
Caldwell Element: | AWPF (2 of 2) Estimate Version Number:[2.0 
Capaetty:|10.5 MGD Prepared by:|R. Guillan 
Location:|Sunnwale Checked By:|D. Mulacek 
QostMethod A- Cost CostMettiog o 
Division a Name Asset Ip (Description! S08 Quantly Unit Equipment t Project's dist Mellyad G- Assrnpllor: votes 
O&M, Consumables Instrumentation Consumables 2% %of 2.188.100 2% of Instrumentation & Controls Cost 5 43,800, 
O&M. Power influent Pumps 2,613,984 kWh $270,500 
O&M. Power UF Air Scour 4.555 kWh 5 500 
O&M. Power uF CIP 5.957 Wh 5 700 
O&M. Power RO Transfer Pumps 2,613,984 Wh $270,500 
foam, Power RO Feed Pumps 16,337,400 kWh $__ 1,690,200 
O&M, Power RO Inter Stage Pumps 326,748 kWh $ 33,900 
foam Power ROCIP 1181 kWh 5 200 
ORM Power [Decarbonator Feed Pumps 326,748 kWh 5 33,900, 
[O&M Power [Decarbonator Blowers 261,398 a 5 27,100 
O&M. Power [UV/AOP Transfer Pumps 653,496 kWh 5 67,700 
O&M Power [UV System 7,462,920 kWh $151,400 
ORM. Power IRO Concentrate Waste Pumps: 261,398 Wh 5 27,100, 
ORM. Power Waste Equalization Pumps 39,210 kWh 5 4,100 
[O&M Power (Chemical Metering Pumps 45,745 kWh Assumed 7 duty chemical metering pumps $ 2,800 
d Puritic Pr 
log Chemicals Sodium Bisulfite 22,575 gal ie SIL EKBer Sd! Paired When FTCATaIN; | 9, 50,800 |scaled dawn from 24 mgd flow 
loam Chemicals Aq. Ammonta 13,563) gal . aie eo apes Paria Water Prva, 4,400 [scaled down from 24 mgd flow 
based ited Purif Pi 
loam Chemicals citric Acid 1,575 gal : alias SR Piiecihed Raritan Water Rrevenars 8,800 |scaled down from 24 mgd flow 
O&M Chemicals Hydrogen Peroxide 26,250 gal t aeedeen a.kapectited Gunified Water oe em 134,900 |scaled down from 24 mgd flow 
lo&M Chemicals ISodiuien Hydroxide 42,000 gal Sea ag Bir efpertied Ruriad Wate Ragan 121,100 |scaled down from 24 mga flow 
Ty Purifies Pr 
joa Chemicals [Sodium Hypochlorite 924,875 gal eres, Gp Enecited Portia Wat Preaeaty 564,200 |scaled down from 24 mgd flow 
foam [Chemicals Lime 383,787 ib 3 5 based on 12 mg/L dose 5 57,600 
loRM Chemicals Sulturic Acie 11,760) gal $ 1.00 ened On Eapedized Purtten eves Pree ay |'e¢ 11,800 |scaled down from 24 mgd flow 
loam IChemicais RO Antisealant 11,550) gal s 20.56 faadonge on Expedited Purified Water Program | ~ 37.600 | sealed down from 24 mgd flow 
loam Chemicals RO Low pH Cleaner 8,925 gal $ 5.57 eereragg Dp Eerie urneel RIS PeoRA ON 49,800 |scaled down from 24 ingd flow 
is ed ited Purified Pr 
joaM chemivals RO High pH Cleaner 8,925) gel 8 2.88 easaee ERIE TN YE EE |g 25,800 |scaled down from 24 mgd flow 
Assumes one plant operator 40 
loam Labor Water Plant Operator 2080| —hours/yr s 163 $ 339,500 [hours per week for 52 weeks ina 
ear (1 FTE) 
[Assumes one Senjor mechanic 
loam Labor Se Mechanics 2080] hours/yr 5 172 $ 358,400 |40 hours per week for 52 weeks 
in ayear (1 FTE 
Assumes one control tech 40 
loam Labor control Tech I 2080} —fours/yr 3 172 $ 358,400 [hours per week for 52 weeks in a 
[year (2 FTE) 
[Assumes one Supervisor 40 
loam Labor Supervisor 2080] hours/yr $ 167 $ 346,500 |hours per week for 52 weeks ina 
year (1 FTE) 
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Table 38. PL-5, 36-inch effluent pipeline from Palo Alto RWQCP to Palo Alto AWPF (Portfolio 4) 


HydroScienced 


Date: 3/24/2021 
Countywide Water Reuse Master Plan Project Number: 437-001-105 


PL-5, Effluent PL from Palo Alto RWQCP to Palo 36 inch Prepared By: N Venugopal 
Alto AWPF 15,150 feet Checked By: CLam 


Estimate Type: Planning 


|Cost Summary by Division 
Spec! Division Subtotal Notes 
1- General Requirements $ 700,000 
2 - Sitework $ 12,000,000 
Raw Construction Subtotal | $ 12,700,000 

Soft Costs Matric Value Cost 
Construction Contingency, 3,175,000 
Construction Cost Subtotal 15,875,000 


Percentage of materials costs (materials cost 
Tax on Materials (Applied to half of subtotal) 700,000 estimated as 50% of construction cost subtotal) 
Overhead and Profit 2,400,000 

Total Construction Cost, 18,975,000 

Owner's Reserve for Change Orders 2,800,000 
Engineering Services (Design) 2,800,000 

Construction Management} 2,500,000 

Engineering Services During Construction 2,300,000 
TOTAL CAPITAL COST| $ __ 29,400,000 


Size or 


tem Descriptior Metric — Diameter (in) Quantity Unit Unit Cost 
15 General Requirements 000 
Traffic Control (Heavy Urban) 7% 14,500 LS. 0 700,000 7% of Divisions 2-17 
12,000,000 
36" Open cut pipeline 10,400,000 
36" HDD Pipeline 700,000 
Sheeting and Shoring 
Potholing (Heavy Urban) 


ANNUAL O&M COSTS Quantity 
Labor Costs 


25,000 Cost based on 1 Operator hour per 100 ft pipe 
25,000 


Annual Inspection and Pipeline Maintenance $1.63 
TOTAL ANNUAL O&M COSTS 


o ol 
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Table 39. PL-10, 36-inch purified water pipeline from Palo Alto AWPF to mid-point connecting to Joint Purified Water Pipeline (Portfolio 4) 


HydroScienced 


Date: 3/24/2021 


Project: Countywide Water Reuse Master Plan acu wlanen se oveibs 
Kepec PL-10. Purified water PL, Palo Alto AWPF to Joint Diam 36 inch Prepared By: N Venugopal 
im Purified Water PL Length 34,500 feet Checked By: C Lam 


Estimate Type: Planning 


|Cost Summary by Division 


Spec. Division Subtotal Notes 
1- General Requirements $ 1,700,000 
$ 27,300,000 


2 -Sitework 
Raw Construction Subtotal 29,000,000 


Metric Value Notes 
Construction Contingency 7,250,000 
Construction Cost Subtotal 36,250,000 


Soft C 


9% Tax on Materials (Applied to half of subtotal)| $ 1,600,000 
15% Overhead and Profit] $ 5,400,000 
Total Construction Cost| $ 43,250,000 

15% Owner's Reserve for Change Orders| $ 6,500,000 
Engineering Services (Design)] $ 6,500,000 

Construction Management| $ 5,600,000 

Engineering Services During Construction} $ 5,200,000 


Notes 


Percentage of materials costs (materials cost 
estimated as 50% of construction cost subtotal) 


tem Description Diameter (im) Quantity Unit 
14General Requl 

Traffic Control (Heavy Urban) 1% 36 33,650 1,700,000 7% of Divisions 2-17 
2 ,30¢ 10. 

36" Open cut pipeline 36 33650 LF $ 720 $ 24,200,000 

36” HDD Pipeline 36 850 LF ¢ 1,008 $ 900,000 

Sheeting and Shoring 7% 36 33,650 LF $ 50.40 $ 1,700,000 

Potholing (Heavy Urban) 2% 3634500 LF $ 14.40 $ 500,000 
ANNUAL O&M COSTS Quantity Unit Value Notes 
Labor Costs 6,000. 

Annual Inspection and Pipeline Maintenance 34,500 LF $1.63 56,000 Cost based on 1 Operator hour per 100 ft pipe 


TOTAL ANNUAL O&M COSTS 
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Table 40. PL-11, 48-inch purified water pipeline from Joint Purified Water Pipeline to LGRP (Portfolio 4) 


HydroScienced 


Date: 3/24/2024 
Project: Countywide Water Reuse Master Plan Srolede Wiener ASTON LA0S 
Aspect: PL-11. Joint Purified Water PL (at Arques) to Diam 48 inch Prepared By: N Venugopal 
LGRP Length 72,500 feet Checked By: C Lam 
Estimate Type: Planning 
Cost Summary by Division 
Spec. Division Subtotal Notes 
1- General Requirements $ 4,700,000 
2-Sitework $ 80,800,000 | 
Raw Construction Subtotal 85,500,000 
Soft Costs Metric Value Cost Notes: 
Construction Contingency| $ 21,375,000 
Construction Cost Subtotal) $ 106,875,000 
Percentage of materials costs (materials cost 
9% Tax on Materials (Applied to half of subtotal)| $ 4,800,000 Jestimated as 50% of construction cost subtotal) 
15% Overhead and Profit] $ 16,000,000 
Total Construction Cost| $ 127,675,000 
15% Owner's Reserve for Change Orders] $ 19,200,000 
15% Engineering Services (Design)| $ 19,200,000 
13% Construction Management] $ 16,600,000 
Engineering Services During Construction] $ 15,300,000 
TOTAL CAPITAL COST| $ 198,000,000 
Size or 
ftem Description Metric Diameter (in) Quantity Unit Unit Cost 
1 General Requirements 
Traffic Control (Heavy Urban) 7% 48 70,350 Ls $ 4,700,000 7% of Divisions 2-17 
2- Sitewort $ 80,800,000 
48" Open cut pipeline 48 70,350 LF $ $ 67,500,000 
48" Microtunnel Pipeline & Casing 48 2,150 iF $ 3,360 $ 7,200,000 
Sheeting and Shoring T% 48 70,350 LF $ 67.20 $ 4,700,000 
Potholing (Heavy Urban) 2% 48 72,500 LF $ 19.20 $ 1,400,000. 


ANNUAL O&M COSTS 
Labor Costs 


Quantity Unit 


Annual Inspection and Pipeline Maintenance 


72,500 LF 


$1.63 
TOTAL ANNUAL O&M COSTS 


Cost 


118,000 
118,000 


Notes. 


Cost based on 1 Operator hour per 100 ft pipe 


o oft 


118,000 
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Table 41. PL-12, 36-inch purified water pipeline from Sunnyvale AWPF to mid-point connecting to Joint Purified Water Pipeline (Portfolio 4) 


HydroScienced 


Date: 

Project: Countywide Water Reuse Master Plan ean Pate 
Kepeck? PL-12. Purified water PL, Sunnyvale to Joint Diam 36 inch Prepared By: 
me Purified Water PL Length 11,400 feet Checked By: 


Estimate Type: Planning 


3/24/2021 
437-001-105 
N Venugopal 
CLam 


|Cost Summary by Division 
Spec. Division Subtotal 
‘1 - General Requirements 500,000 


Notes 


2 - Sitework 9,200,000 

3,700,000 
Soft Costs Metric Value Cost 

Construction Contingency 2,425,000 

Construction Cost Subtotal 12,125,000 


Tax on Materials (Applied to half of subtotal) 
Overhead and Profit 


500,000 
1,800,000 


Total Construction Cost 14,425,000 

Owner's Reserve for Change Orders’ 2,200,000 
Engineering Services (Design) 2,200,000 
Construction Management| 1,900,000 


Engineering Services During Construction 


TOTAL CAPITAL COST 


1,700,000 
22,400,000 


ae eeonaen 


Notes 


Percentage of materials costs (materials cost 
estimated as 50% of construction cost subtotal) 


Size or 
ftem Description Metric Diameter (in) Quantity Unit Unit Cast ‘otal Cost 
1 sGétieral Requirements $ 500,00 
Traffic Control (Heavy Urban) 7% 36 10,550 LS $ 500,000 7% of Divisions 2-17 
§ 9,200,000 
36" Open cut pipeline 36 10550 LF $ $ 7,600,000 
36" HDD Pipeline 36 850 LF $ 1,008 $ 900,000 
Sheeting and Shoring 7% 36 10550 LF $ 50.40 $ 500,000 
Potholing (Heavy Urban) 2% 3611400 IF $ 14.40 $ 200,000 
ANNUAL O&M COSTS Quantity Unit Cost Notes 
Labor Costs. $ 19,000 
Annual Inspection and Pipeline Maintenance 11,400 LF $1.63 $ 19,000 Cost based on 1 Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS $ 19,000 
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Table 42. PS-3, pump station to convey Palo Alto RWQCP effluent to Palo Alto AWPF (Portfolio 4) 


HydroScienced 


Date: 3/24/2021 
Project Number: 437-001-105 
Prepared By: N Venugopal 
Checked By: C Lam 


Countywide Water Reuse Master Plan 


PS-3. Effluent from PA RWQCP to PA AWPF 


Cost Summary by Division 
Spec. Division Subtotal 


« 
ty) 
a 
2 


ea 
N 
oO 
oO 
o 
8 


| 


11- Equipment 


17_ Instrumentation and Control 


Soft Costs Metric Value 


og 


Construction Contingency| 

Construction Cost Subtotal 

9% Tax on Materials (Applied to half of subtotal) 

15% Overhead and Profit 

Total Construction Cost} 

15% Owner's Reserve for Change Orders| 

15% Engineering Services (Design) 

13% Construction Management| 
12% g g 


Size or 
Item Description Metric Unit Cost Total Cost Notes 


enn nenrean 


1- General Requirements 260,000 


$ 
Mobilization/Demobilization 10% $ 164,000 10% of Divisions 2-17 
Bonds, insurance, permitting $ 100,000 
$ 290,000 
Site Preparation, Excavation, and Offhauling $ 
Earthwork (Rough Grading, Backfill, Compaction) $ 
Finish Grading, Compaction $ 
Asphalt Paving $ 
Shoring $ 
Civil Site Work/Fencing $ 
3- Concrete $ 
Structural Concrete 18 inch $ 100,000 
Vaults. 12 inch 1 Ls $ 60,000 
Equipment siabs 12 inch 1 Ls $ 40,000 
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Size or 
Metric 


Miscellaneous Concrete 18 inch 50,000 


11- Equipment 425,000 
Pump 
‘Surge Tank 
Meters (flow, pressure, power, etc.) 

15 - Mechanical 125,000 
Water/Sewer/Storm Utility improvements 50,000 
Yard piping, Valves, and Appurtenances 75,000 

16 - Electrical 250,000 
Electrical Allowance (MCC, wiring, panels) 250,000 
Standby generator 


17 -1&C 300,000 


1&C/SCADA/Programming Allowance 300,000 


ANNUAL O&M COSTS Quantity Unit. Value Notes 
Consumables $ 
Equipment $425,000 $ 2% of Division 11 
Mechanical $125,000 $ 2% of Division 15 
Electrical $250,000 $ 2% of Division 16 
Instrumentation $300,000 $ 2% of Division 17 


Item Description Quantity Unit Unit Cost Total Cost Notes 


Electricity Requirement 2,986,139 kWh 
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Table 43. PS-9, pump station to convey Palo Alto AWPF purified water to LGRP (Portfolio 4) 


HydroScienced 


Date: 1/30/2020 
Project Number: 437-001-105 
PS-9. Purified water from Palo Alto Local AWPF Flow Prepared By: 

to LGRP TOH Checked By: C Lam 
Horsepower Check Date; 


Project: Countywide Water Reuse Master Pian 


Aspect: 


Estimate Type: Planning 


Cost Summary by Division 
Spec. Division Subtotal Notes 
1- General Requirements 
2 -Sitework 


11 - Equipment 700,000 
15 - Mechanical 1,000,000 
16 - Electrical 2,100,000 
17 - Instrumentation and Control 2,000,000 


Value Nlotes 
Construction Contingency 

Construction Cost Subtotal 

Tax on Materials (Applied to half of subtotal) 
Overhead and Profit} 

Total Construction Cost, 

Owner's Reserve for Change Orders} 
Engineering Services (Design) 

Construction Management 1,750,000 

Engineering Services During Construction 4,620,000 


Item Descriptior Size or Metric Quantity Unit Cost 
General Requirements $ 960,000 
Mobilization/Demobilization 10% 1 $ 805,000 10% of Divisions 2-17 
Bonds, insurance, permitting $ 150,000 
Sitework 5 
Site Preparation, Excavation, and Offhauling $ 
Earthwork (Rough Grading, Backfill, Compaction) $ 
Finish Grading, Compaction $ 
Dewatering $ 
Asphalt Paving $ 
Shoring $ 
Civil Site Work/Fencing $ 100,000 
Access Road $ 100,000 
‘Stormwater Management/SWPPP $ 200,000 
Landscaping and irrigation $ 50,000 
3 = Concrete $ 000,000 
Structural Concrete 18 Inch a us $ 300,000 
Vaults 12 inch 1 us $ 100,000 
Equipment slabs 42 inch 4 ts $ 125,000 
Building slabs 18 inch a Ls $ 75,000 
Miscellaneous Concrete 18 Inch a is $ 150,000 
CMU Building, 25 X40 foot 1 us $ 250,000 
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11 - Equipment 


15 - Mechanical 


16 - Electrical 


ANNUAL O&M COSTS 
Consumables 


Power Costs 


Description 


Vertical turbine pumps, cans, housing 
Surge Tank 
Meters (flow, pressure, power, etc.) 


Water/Sewer/Storm Utility improvements 
Yard piping, Valves, and Appurtenances 


Electrical Allowance (MCC, wiring, panels) 
Standby generator 


1&C/SCADA/ Programming Allowance: 


Equipment 
Mechanical 
Electrical 
Instrumentation 


Size or Metric 


Quantity 
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Unit 


Unit Cost 


TOTAL ANNUAL O&M COSTS $ 


Total Cost 
700,000 


1,000,0 
200,000 
800,000 

2,100,000 

1,500,000 


2,00 
2,001 


1,668,000 


Notes 


2% of Division 11 
2% of Division 15 
2% of Division 16 
2% of Division 17 
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Table 44. PS-10, pump station to convey Sunnyvale AWPF purified water to LGRP (Portfolio 4) 


HydroScienced 


Date: 372472021 
Project Number: 437-001-105 
_ PS-10. Purified water from Sunnyvale AWPF to Flow 6,945 gpm Prepared By: 

“ LGRP TOH 400 feet Checked By: C Lam 
Horsepower 1,200 hp Check Date: 


Project: Countywide Water Reuse Master Pian 


Aspect: 


Estimate Type: Planning 


Cost Summary by Division 
‘Spec. Division s Notes 
1 - General Requirements 

2 -Sitework 

'3- Concrete 

11- Equipment 

15 - Mechanical 

16 - Electrical 

17 - Instrumentation and Control 


Soft Casts Value i Notes 
Construction Contingency! 
Construction Cost Subtotal 
Tax on Materials (Applied to half of subtotal) 

Overhead and Profit} 1,520,000 

Total Construction Cost} 12,140,000 

Owner's Reserve for Change Orders} 1,820,000 

Engineering Services (Design) 1,820,000 

Construction Management| 1,580,000 

Engineering Services During Construction 1,460,000 


Total Capital Cost] $ 18,820,000 
i Se a eS f) 


Description or Metric Quantity Unit Unit Cost Total Cost 


880,000 
Mobilization/Demobilization 
Bonds, insurance, permitting 


10% of Divisions 2-17 


Site Preparation, Excavation, and Offhauling 

Earthwork (Rough Grading, Backfill, Compaction) 

Finish Grading, Compaction 

Dewatering 

Asphalt Paving 

Shoring 

Civil Site Work/Fencing 

Access Road 

‘Stormwater Management/SWPPP- 

Landscaping and irrigation 
Conerete 950,000 
300,000 
100,000 
125,000 

75,000 

150,000 
200,000 


Structural Concrete 18 inch 
Vaults 42 inch 
Equipment slabs. 12 inch 
Building slabs 18 inch 
Miscellaneous Concrete 48 inch 
CMU Building 25 X40 foot 


Perera) 6 (ees 
ene ole ooo eee oe oi 


BREE EE 
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Item Description Size or Metric Quantity Unit Cost ti S Notes 


11 - Equipment 


$ 
Vertical turbine pumps, cans, housing $ 
Surge Tank $ 
Meters (flow, pressure, power, etc.) $ 
$ 
$ 


15 - Mechanical 800,000 


Yard piping, Valves, and Appurtenances 1 Ls $ 600,000 
16 - Electrical $ 
Electrical Allowance (MCC, wiring, panels) 1 Ls $ 1,300,000 
Ls $ 


Standby generator 1 500,000 
17 -1&C $ 1,800,000 


1&C/SCADA/ Programming Allowance $ 1,800,000 


ANNUAL O&M COSTS Quantity Unit Value Cost lotes 


Consumables - 
Equipment $650,000 13,000 2% of Division 11 


Mechanical $800,000 16,000 2% of Division 15 
Electrical $1,800,000 36,000 2% of Division 16 
Instrumentation $1,800,000 2% of Division 17 
Power Costs 
Electricity Requirement 1,200_hp 7,053,872 __kWh $0.16 $ 
TOTAL ANNUAL 0&M COSTS $ 
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Table 45. LGRP site improvements (Portfolio 4) 


2019 Estimate 
(Escalated to $2019) 


Los Gatos Pond - Baseline 
Divisions Configuration ($2019) 


10 - Specialties 

14. - Equipment 

10 - Specialties 

13 - Special Construction 

14 - Conveying Systems 

15 - Mechanical 

16 - Electrical/Instrumentation 
17 - Instrumentation & Controls 


Subtotal* 


Construction Contingency 

Construction Cost Subtotal 

Tax on Materials (Applied to half of subtotal) 
Overhead and Profit 

Total Construction Cost 

Owner's Reserve for Change Orders 
Environmental Documentation and Permits 
Engineering Services (Design) 

Construction Management 

Engineering Services During Construction 
Total Capital Cost 


HEHEHE YEE YE YF HEHEHE EHH EE 


O&M Costs 
Consumables (Equipment, Mechanical, Electrical, 1&C) 
Labor 

Total O&M 


1. Subtotal rounded to nearest hundred thousand 
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irorinrerit 
Date: 7-Sep-17 
Project Number: 0027-016 
Prepared By: R. Doyle/J, Yan/M. Wong 
Checked By: G. Hermanson/E. Roy 


Check Date: 26-Sep-17 


6RM 


SCVWD Purified Water Program Preliminary Engineering Services 


Los Gatos Pond - Baseline Configuration ($2017) 


Planning 


Process Cost Summary by Division 

Spec. Division 

1- General Requirements 

2 - Sitework 4,037,000 
16 - Electrical 

17 - Instrumentation and Control 


item 7 
Description Siz ni Unite ‘otal: Cost (2017 $) 


$ 000 
Mobilization $413,700 $ 414,000 10% of Divisions 2-17 
Traffic Control $165,480 $ 165,000 Assumed average traffic control was light urban 


4,037,000 


1 - General Requirements 


Full lane AC, bell and spigot installation, 100% import, 


36", MLCSP, 12' Cover 36. in-dia 1,800 LF $ 545 $ 980,000 50 ft per day production 
Sheeting and Shoring (Open Cut) 5% 1 Ls $ 49,000 $ 49,000 9' to 14' of cover 
Potholing 18 EA $ 6,000 $ 408,000 Heavy Urban, $6,000 per 100 feet of pipe 
36" BFV 36 in-dia 1 EA $ 25,000 $ 25,000 Engineer's estimate 
30" Meter 30 india > EA $ 60,000 $ 60,000 Engineer's estimate 
30" FCV 30 in-dia 1 EA $ 80,000 $ 80,000 Vendor estimate 
Excavation for Discharge Structure and Vault Box 114 cy $ 8 $ 1,000 RS Means 
Vault Box a EA $ 10,116 $ 10,000 
Vault Shoring 236 SF $ 13 $ 3,000 RS Means 
Vault Dewatering 3 MTH $ 59,000 $ 177,000 
Concrete Walisfor Discharge Structure 13 cy $ 1,000 $ 13,000 RMC, 2017 (August 2017) 
Concrete Slab for Discharge Structure 5 cy $ 800 $ 4,000 RMC, 2017 (August 2017) 
Rip Rap / Apron 20 cy $ 133 $ 3,000 RS Means 
Misc, Facilities (Handrails, fencing, etc) 4 Ls $ 15,000 $ 15,000 Engineer's estimate 
Canal / Embankment Modifications 1 Allow $ 25,000 $ 25,000 regrading, etc Engineer's estimate 
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RMC 


water find ervirorinsery 


7 ‘ ‘ Date: 7-Sep-17 
Project: SCVWD Purified Water Program Preliminary Engineering Services Project Number: 0027-016 
Aspect: Los Gatos Pond - Baseline Canfiguration ($2017) una = alte cats eh 
Check Date: 26-Sep-17 
Estimate Type: Planning 
Sunnyoaks Facilities 
100 ft/d production, Full lane AC, bell and spigot 
18", PVC, 8' Cover 18 india 1,180 LF $ 334 $ 394,000 installation, 100% import 
Sheeting and Shoring (Open Cut) 3% 1 Ls $ 11,820 $ 12,000 Up to 8' of cover 
Potholing 12 EA $ 3,600 $ 42,000 Light Urban, $3,600 per 100 feet of pipe 
Full lane AC, bell and spigot installation, 100% import, 
30", MLCSP, 12' Cover 30 in-dia 120. LF $ 430 $ 52,000 50 ft per day production 
Sheeting and Shoring (Open Cut) 5% 1 Ls $ 2,600 $ 3,000 9'to 14' of cover 
Potholing 1 EA $ 6,000 $ 7,000 Heavy Urban, $6,000 per 100 feet of pipe 
18" BFV 18 in-dia 2 EA $ 8579 $ 17,000 Rs Means 
12" Meter 12 in-dia 1 EA $ 15,000 $ 15,000 Engineer's estimate 
12" FCV 2 india 1 EA $ 25,000 $ 25,000 Vendor estimate 
Excavation for Discharge Structure and Vault Box 88 cy $ 8 $ 1,000 RS Means 
Vault Box a EA $ 10,116 $ 10,000 RSMeans 
Vault Shoring 236 SF $ 13 $ 3,000 RS Means 
Vault Dewatering 3 MTH $ 59,000 $ 177.000 
Concrete Wallsfor Discharge Structure 11 cy $ 1,000 $ 11,000 RMC, 2017 (August 2017) 
Concrete Slab for Discharge Structure 3 cy $ 800 $ 2,000 RMC, 20:17 (August 2017) 
Rip Rap / Apron 13 cy $ 133 $ 2,000 RSMeans 
Misc, Facilities (Handrails, fencing, etc) a Ls $ 15,000 $ 15,000 Engineer's estimate 
Canal / Embankment Modifications 1 Ls $ 10,000 $ 10,000 regrading, etc Engineer's estimate 
Budd Ave Facilities 
80 ft/d production, Full lane AC, bell and spigot 
24", MLCSP, 12! Cover 24 in-dia 1,630 LF $ 477 $ 778,000. installation, 100% import 
Sheeting and Shoring (Open Cut) 5% a Ls $ 38,900 $ 39,000 9'to 14' of cover 
Potholing 16 EA $ 3,600 $ 59,000 Light Urban, $3,600 per 100 feet of pipe 
24" BFV 24 2 EA $ 18,055 $ 36,000 Rs Means 
30" BFV 30 2 EA $ 22,000 $ 44,000 Engineer's estimate 
18" Meter 18 1 EA $ 20,000 $ 20,000 Engineer's estimate 
18" FCV 18 1 EA $ 40,000 $ 40,000 Vendor estimate 
Excavation for Discharge Structure and Vault Box 88 cy $ 8 ¢ 1,000 RS Means 
Vault Box 1 EA $ 10,116 $ 10,000 
Vault Shoring 236 SF $ 13 $ 3,000 RS Means 
Vault Dewatering 3 MTH $ 59,000 $ 177,000 
Concrete Wallsfor Discharge Structure uw cy $ 1,000 $ 11,000 RMC, 2017 (August 2017) 
Concrete Slab for Discharge Structure 3 cy $ 800 $ 2,000 RMC, 2017 (August 2017) 
Rip Rap / Apron 13 cy $ 133 $ 2,000 RS Means 
Misc. Facilities (Handrails, fencing, etc) 4 Ls $ 15,000 $ 15,000 Engineer's estimate 
Canal / Embankment Modifications 1 Allow $ 10,000 $ 10,000 regrading, etc Engineer's estimate 
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water and environmen 


SCVWD Purified Water Program Preliminary Engineering Services 


Los Gatos Pond - Baseline Configuration ($2017) 


Planning 


Date: 7-Sep-17 
Project Number: 0027-016 
Prepared By: R. Doyle/J. Yan/M. Wong 
Checked By: G. Hermanson/E. Roy 


Check Date: 26-Sep-17 


17 -1&C 


Kirk Ditch Facilities 


36", MLCSP, 12' Cover 

Sheeting and Shoring (Open Cut) 
Potholing 

36" BFV 

30" Meter 

30" FCV 

Excavation for Discharge Structure and Vault Box 
Vault Box 

Vault Shoring 

Vault Dewatering 

Concrete Walisfor Discharge Structure 
Concrete Slab for Discharge Structure 
Rip Rap / Apron 

Misc, Facilities (Handrails, fencing, etc) 
Canal / Embankment Modifications 


Full lane AC, bell and spigot installation, 100% import, 

22,000 50 ft per day production 

1,000 9'to 14° of cover 

- Rural, $1,200 per 100 feet of pipe 

25,000 Engineer's estimate 
60,000 Engineer's estimate 
80,000 Vendor estimate 

1,000 RS Means 
10,000 

3,000 RS Means 

177,000 

13,000 RMC, 2017 (August 2017) 

4,000 RMC, 2017 (August 2017) 

3,000 RS Means 
15,000 Engineer's estimate 
25,000 regrading, etc Engineer's estimate 
60,000 


A001 


Electrical Allowance 4 EA $15,000 $ 60,000 Engineers Estimate 


|&C Allowance 4 EA $10,000 $ 40,000 Engineers Estimate 
_——EEEeEeEeE—————>>>E>E>E===E==EEEE—E—————— || z_T 


ANNUAL O&M CO: 


Labor Costs 


Mechanical 


Pond Maintenance 
Annual Inspection and Maintenance of Pipeline - 
Average Annual Operator Hours per Year 


Quantity 


2% 


Value 


$487,000 $ 


$ 


$4,531 $ 


$175 $ 


TOTAL ANNUAL O&M COSTS $ 


10,000 
10,000 2% of Valves and Meters 


315,000 


307,000 Engineer's estimate 


8,000 Engineer's estimate 
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Morgan Hill options cost estimate details 
Table 46. PL-35, 16-inch NPR+ pipeline from Metcalf Energy Center to Burnett Road at Monterey (Morgan Hill Option 1) 


HydroScienced 


Date: 10/22/2019 


Project: Countywide Water Reuse Master Plan Project Number: 437-001-105 


Diam 16 inch Prepared By: N Venugopal 
-35: il 
pease PLE Melee o Burritt Length 31500 feet Checked By: C Lam 
Check Date: 


Estimate Type: Planning 


Cost Summary by Division 


Spec. Division si 


1- General Requirements Ey 700,000 
2 - Sitework $ 11,050,000 


Notes 


Percentage of materials costs (materials cost 
estimated as 50% of construction cost subtotal) 


9% Tax on Materials (Applied to half of subtotal) $ 680,000 
15% Overhead and Profit] $ 2,250,000 
Total Construction Cost] $ 17,930,000 

Owner's Reserve for Change Orders} $ 2,690,000 

Engineering Services (Design)] $ 2,690,000 

Construction Management| $ 2,330,000 

Engineering Services During Construction} $ 2,150,000 


item iption Diameter (in Quantity Unit U Total Cost 

1 - General Requiremi $ 700,000 

Traffic Control (Heavy Urban) 16 31,350 Ls 22.40 $ 700,000 _ 7% of Divisions 2-17 
tework E 11,0 

16" Open cut pipeline 16 31,350 LF $ 320 $ 10,030,000 
16" Bore and Jack Pipeline & Casing 16 150 LF $ 832 $ 120,000 
Sheeting and Shoring 1% 16 31,350 LF $ 22.40 $ 700,000 
Potholing (Heavy Urban) 2% 16 31,500 LF $ 6.40 $ 200,000 


ANNUAL O&M C Quantity Value 50: Notes 


Labor 


Annual Inspection and Pipeline Maintenance 31,500 


TOTAL ANNUAL O&M COSTS $ 51,000 
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Table 47. Satellite WWTP and AWPF, 2.5 mgd for GWR (Morgan Hill Option 2) 


Browne = Focus: Cost Summary 

Caldwell Element: Morgan till Satellite WWTP and AWPF 
Capacity: 2.5 med 

Location: Morgan Hill 


All capital costs are rounded to $1 million, and O&M costs are rounded to $100,000. 


24,000,000 
6,000,000 
30,000,000 
2,000,000 
5,000,000 
37,000,000 
6,000,000 


Costs by Division Cost Summary ‘% of Total Cost 
Division 01 - General Requirements. 2,217,800 9% 
= on 
1,886,800 8% 
0% 
200,000 1% 


Contingency - Treatment Facility 
Construction Cost Subtotal 


Tax on Materials (applied to half of subtotal) 
General Contractor Overhead and Profit 
Estimated Total Construction Cost 
Owner's Reserve for Change Orders 
Environmental Documentation and Permits 
Engineering Services (Design) 
Construction Management 
Engineering Services During Construction 


Division 02 - Site Construction 
Division 03 ~ Concrete 
Division 04 - Masonry 
Division 05 - Metals 
Division 06 ~ Woods, Plastics, and Composites 
ox 
0% 
250,000 1% 
- 0% 
0% 
o% 


Division 07 - Thermal and Moisture Protection 
Division 08 - Doors and Windows 

Division 09 - Finishes. 

Division 10 - Specialties 

Division 14 - Equipment 

Division 12 - Furnishings 


6,000,000 
5,000,000 
5,000,000 
59,000,000 


vols eer ane uleeaete 


Total Capital Cost 


Annual O&M Costs 
Consumables (Equipment, Mechanical, Electrical, 1&C) 710,000. 
Energy/Power 1,020,000 
Chemicals 2,770,000 
Labor 2,080,000 
Total Annual O&M Cost 6,580,000 


Division 13 - Special Construction 
Division 14 - Conveying Systems 
Division 15 - Mechanical 

Division 17 ~ Instrumentation 


0% 
= 0% 
823,400 3% 


Division 22 - Plumbing 
Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC) 
Division 26 - Electrical 


Replacement and Renewal Costs* 3,293,300 
100-yr Lifecycle (present value, $2019) 35,000,000 Division 27 ~ Communications 
30-yr Lifecycle (present value, $2019) 16,000,000 Division 28 — Electronic Safety and Security 
See Appendix A-5 (Basis of Cost) for explanation of methodology Division 31 - Earthwork 
Division 32 - Exterior improvements 
Division 33 - Utilities 
Division 40 - Process Integration 
Division 44 - Material Processing and Handling Equipment 
Division 42 - Process Heating, Cooling, and Drying Equipment 
Division 43 - Process Gas and Liquid Handling, Purification, and Storage 
Division 44 - Pollution and Waste Control Equipment 
Division 46 ~ Water and Wastewater Equipment 
TOTAL 


1.025,500 
70,700 


3,212,400 
Annualized Capital Cost 3%, 30 yrs 3,010,000 

Annual O&M Cost 6,580,000 
2,104,800 


Annual R&R Cost —_ annual average of 30-yrllifecycle 530,000 
Total Annual Cost 10,120,000 
Annual Yield AF 2,350 

Unit Cost ($/AF) 


9,310,700 
24,000,000 


$ 
$ 
$ 
$ 
3 
$ 
$ 
$ 
$ 
3 
$ 
3 
$ 
$ 
3 
$ 
Division 24 - Fire Suppression $ O% 
$ 
$ 
$ 
$ 
3 
3 
$ 
3 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
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Brown aw = 


Caldwell 


Focus: Cost inputs and R&R 
Element: Moygan tll Satellite WWTP and AWPF 
Capacity: 2.5 mgd 
Location: Morgan Hill 


ID (Deseripiion: 


Method B 


ted Unit 


Date: 

8C Project Number: 
Estimate Version Number: 
Prepared by: 

Checked By: 


113 


Division 01 - General 
Requirements Mobilization Mobilization $22,177,600] 10% of Divisions 2-47 
[Division 31 = Earthwork Sitework. Site Clear and Grub 
Division 31 - Earthwork Sitework Strip Topsoil 
Division 31 = Earthwork Sitework Backfill Haul to Site 
Division 34 ~ Earthwork Sitework Fill Placement 
Division 31 ~ Earthwork Sitework Excavation 
Division 31 - Earthwork Sitework [Compaction 
Division 31 - Earthwork Sitework Grading 
Division 31 - Earthwork Sitework Shoring, Sheeting, and Bracing 
Division 31 - Earthwork Sitework Offhaul Allowance Engineer's Estimate 
Division 31 ~ Earthwork Sitework Aggregate Base 
Division 31 - Earthwork Sitework Asphalt 
Division 31 - Earthwork Sitework Gravel 
Division 31 ~ Earthwork Sitework Site Dewatering Allowance 

Estimated from SVAWPC costs; assumes proportional 
Division 31 — Earthwork Sitework Landscaping Allowance increase in cost with site acreage 

Estimated from SVAWPC costs; assumes proportional 
Division 31 - Earthwork Sitework Lighting and Security Allowance: increase in cost with site acreage 333,000 

Engineer's estimate for water, internet, phone 
Division 31 - Earthwork Sitework Utility Connections Allowance 50,000}connections 50,000 
Division 26 ~ Electrical Sitework New Electrical Service Allowance 500,000] Engineer's estimate 500,000 
Division 03 - Concrete Concrete |Headworks Slab Slab 65'x35',10" thick 

Diversion Wetwell & Pump 
Division 03 — Concrete Concrete \Vaive Vault Slab Slab 13' x 12'x 2° thick Station 
Diversion Wetwell & Purp: 
Division 03 - Concrete Concrete Valve Vault Walls Walls 5' high, 8° thick Station 
Division 03 - Concrete Concrete influent Weiwell Stab Slab 16' x 12'x 2° thick influent Wetwell & Pump Station 
Division 03 — Concrete Concrete influent Wetwell Walls Walls 10' high, 8" thick 34,000 |influent Wetwell & Pump Station 
Division 03 - Concrete Concrete EQ Basin Slab Slab 31! x 86'x 2' thick 127,400 |EQ Basin 
Division 03 — Concrete Concrete EQ Basin Suspended Siab Suspended Slab 25° x 80’ x 1' thick 85,200 |EQ Basin 
Division 03 - Concrete Concrete EQ Basin Wetwell Walls Walls 24! depth, 8° thick 340,100 |EQ Basin 
Division 03 - Concrete Concrete IMBR Walls Walls 4.7' hig!y, 8" thick 26,800 [Treatment Equipment 
Division 03 ~ Concrete Concrete IMBR Blowers Slab Area Slab 12' x GO' x 2' thick 135,700 [Treatment Equipment 
Division 03 ~ Concrete Concrete IMBR Membrane Siab Area Slab area = 3500 ft *2 359,300 |Treatment Equipment 
[RO Transfer Pumps, Cartridge Filters, RO Feed 
Division 03 = Concrete Concrete Pumps Slab Slab 23' x 10' x 2' thick 44,000 |Treatment Equipment 
Division 03 ~ Concrete Concrete RO CIP Area Slab $ Slab 24! x 24'x 2' thick Treatment Equipment 
Division 03 - Concrete Concrete RO CIP Area Walls 3 Walls 24' high, 8" thick Treatment Equipment 
Division 03 - Concrete Concrete |Decarbonator Transfer Pumps Slab $ Slab 10' x 25'x 2' thick Treatment Equipment 
[Decarbonator Towers and UV Transfer Pumps 
Division 03 ~ Concrete Concrete Slab 44 $ 645 | ‘Stab 20' x 30' x 2! thick $ 28,700 [Treatment Equipment 
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Date:[2/10/2020 
Brown wo : Focus: Cost Inputs and R&R BC Project Number;|151772 
Caldwell Element: Mogan Hill Satellite WWTP and AWPF Estimate Version Number:[2.0 
Capacity: 2.5 mgd Prepared by;|M, Tsuruda 
Location: Morgan Hill Checked By:[D, Gellernan 
ost Malling A 
Division and vame Size Equipment Gest Meihod c: 
Division 03 - Concrete concrete chemical Storage Area Slab Slabs areas = 1658 ft°2, 2' thick 79,300 [Chemical Storage 
Division 03 = Concrete Concrete |Chemical Storage Area Walls Wails 4.7" high, 8° thick 28,900 [Chemical Storage 
Division 03 - Concrete Concrete Slab for Process Building Slab 70' x 107’, 2‘ thick 358,000 |Process Building 
Division 03 - Concrete Concrete Switchgear Stab Slab 20' x 12', 2' thick 11,500 |Electrical 
Division 03 — Concrete Concrete Transformer Slab Slab 15’ x 15', 2' thick 10.800 {Electrical 
Division 03 ~ Concrete Concrete Waste Equalization Wetwell Manhole 5! diam, 8! deep 21,500 
Division 03 ~ Concrete Concrete RO Waste Equalization Wetwell Manhole 5‘ diam, 8! deep 21,500 
Division 32 ~ Exterior 
Improvements Exterior Chain Link Fence Around AWPF 70,700 
Division 05 - Metals Metals Misc, Metals Allowance 200,000) Engineers Estimate 200,000 [far 24 GD faciity 
Division 09 ~ Finishes Finishes (Coating Allowance 250,000] Engineers Estimate 250,000 |for24 MGD facility 
[Proposal Tora ZWGU Syste, McTUOES: WIER.RAS | 
Pumps, Fitrate and Air Headers,Fltrate Pumping 
System, Chemical System, Blowers, Air system, 
Division 46 — Water and Manufacturing services, plus 25% to account for extra 
Wastewater Equipment __|Equipment__|MBR System 3,028,125 0.5 mgd 3,028,200 
Division 46 ~ Water and Based on July 2016 So, SF quote for FAP tank 87 per 
Wastewater Equipment Equipment —_|RO Flush Tank 6,000 gal including appurtenances 42,000 
Division 46 — Water and 
Wastewater Equipment Equipment __|RO Transfer Pumps 2 15,000 |Cost from es 
Revised 9/22/17 Proposal From Wigen indlades 
cartridge filters, RO feed pumps, RO Skids, CIP 
Division 46 - Water and lequipment, CIP chemical pumps. Contro! panel, and 
Wastewater Equipment [Equipment _|Reverse Osmosis 3,441,464 startup 3,441,500 [Filtration Treatment. 
Division 46 ~ Water and 
Wastewater Equipment Equipment __|Decarbonator Transfer Pumps 25) Estimated based on costs from Des 200,000 
1574/17 proposal trom Daniel Mechanical includes (4) 
Division 46 - Water and idecarbonator towers, flow distributor system, media, fan 
Wastewater Equipment __|Equiament _|Decarbonator 375,000 system 375,000 [Filtration Treatment 
Division 46 ~ Water and 
Wastewater Equipment Equipment UV/AOP Transfer Pumps 50) 3,000 12,000 |UV/AOP 
Division 46 - Water and 
Wastewater Equipment Equipment UV influent Flowmeters 18 9,315 Assumed 18" flowmeter 18,700 |UV/AOP. 
Division 46 - Water and 
Wastewater Equipment Equipment Static Mixers. 36,400 |UV/AOP 
Package includes reactors, 
instrumentation control 
jautomation,baliasts, 
instrumentation, chemical 
leed/static mixing system, field 
Division 46 - Water and Based on packaged quote from Wedeco. See noles for |services(does not include 
Wastewater Equipment Equipment __|UV System 1,345,500 what this package assumes 41,345,500 |installation so used this quote) 
Division 46 — Water and Package includes one (1) Bulk Bag Unloading system 
Wastewater Equipment Equipment —_|Lime system 329,070 \with High Density Slurry Batching and Metering System 329,100 |Lime system 
Division 46 ~ Water and 
Wastewater Equipment Equipment _|Hydrogen Peroxide Metering Pumps. 37,500 Diaphragm pump, includes valves and appurtenances 75,000 |Chemical Dosing 
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Brown wo ¢ 


Caldwell 5 


Division and O&M 
Division 46 ~ Water and 


Focus: Cost inputs and R&R 
Element: Moygan Hill Satellite WWTP and AWPF 
Capacity: 2.5 mgd 
Location: Morgan Hill 


dame 


ition) 


Quantity 


Estimate Version Number: 


Cos\ Metfiod C: Assumptians 


Date:|2/10/2020 


BC Project Number: 


Prepared by: 
Checked By: 


Yates 


Wastewater Equipment Equipment __|Sodium Hydroxide Metering Pumps Diaphragm pump, includes valves and appurtenances 75,000 |Chemical Dosing 

Division 46 - Water and 

Wastewater Equipment Equipment __|Sodium Hypochlorite Metering Pumps Diaphragm pump, includes valves and appurtenances 150,000 |Chemical Dosing 

Division 46 - Water and 

Wastewater Equipment Equipment __|Ag, Ammonia Metering Pumps Diaphragm pump, includes valves and appurtenances. 75,000 |Chemical Dosing 

Division 46 - Water and 

Wastewater Equipment Equipment __|Sodium Bisulfite Metering Pumps Diaphragm pump, includes valves and appurtenances. |Chemical Dosing 

Division 46 - Water and 

Wastewater Equipment Equipment __|Waste Equalization Pumps JAssumed same as feed pumps: 
Division 43 ~ Process Gas 

jand Liquid Handling, Special 

Purification and Storage __|Construction _| Process Building. 245! x 345'; furnished and installed 1,637,200 |Process Building 

Division 43 — Process Gas 

Jand Liquid Handling, Special (1) 55,000 steel tanks, assumes 30 minutes of feed to 

Purification and Storage _| Construction _|interprocess Storage Tank, 55,000 gallons the RO system at ultimate flows [Storage Tanks 

Division 43 ~ Process Gas 

Jand Liquid Handling, Special Sealed down from DN Tanks cost proposal, need one 

Purification, and Storage __|Construction _| Purified Water Storage Clearwell 319,375 0.4 MG tank 319,400 |Prestressed Concrete Tank 
Division 43 - Process Gas 

jand Liquid Handling, Special 


Purification, and Storage 


Construction 


Chemical Storage Aree Canopy 


Quantity = chemical area 


78,300 |Canopy 


Division 43 - Process Gas 


Jand Liquid Handling, Special 
Purification, and Storage __|Construction _|RO Antiscalant (HOXLPE, Vert.) 4400 Assumes 30 day storage 2,700 |Chemical Tanks 
Division 43 - Process Gas 

Jand Liquid Handling, Special 

Purification and Storage _|Construction _|Sodium Bisulfite Tank (HOXLPE, Vert.) 2,000 Assumes 30 day storage [Chemical Tanks 
Division 43 — Process Gas 

jand Liquid Handling, Special 


Purification, and Storage 


[Construction 


Sodium Hydroxide Tank (Carbon Steel, Vert.) 


4,000 


Assumes 30 day storage 


Chemical Tanks 


Division 43 - Process Gas 


jand Liquid Handling, Special 
Purification, and Storage __|Construction _|Sulfuric Acid Tank (Lined Steel, Vert.| Assumes 30 day storage [Chemical Tanks 
Division 43 ~ Process Gas 
Jand Liquid Handling, Special 
Purification, and Storage [Construction _|Aqueous Ammonia Tank (Horz, Carbon Steel) Assumes 30 day storage 900 |Chemical Tanks 
Division 40 - Process 
Integration Mechanical _|Piping allowance 30% of Equipment Costs 2,793,300 
Division 40 — Process 
Integration Mechanical [Valve allowance 5¥4 of Piping Allowance 139,700 
Division 40 - Process 
Integration Mechanical _|Fitting allowance 5% af Piping Allowance 439,700 
Division 40 - Process 
Integration Mechanical__|Supparts allowance 5% of Piping Allowance 139,700 
Division 26 ~ Electrical Electrical Electrical Allowance 30% of Equipment Costs 2,793,300 
Division 17 ~ instrumentation |{&C I&G Allowance 25% of Electrical Costs 823,400 
lOKM, Consumables _|MBR Membranes Replacement 270] Membranes/yr $ 1,980 Based on a typical membrane life of 3 years $ 534,700 
Installation costs covered by 
JOM Consumables _|RO Membranes Replacement 196] Membranes/yr $ 347 Based ona typical membrane life of 5 years. § 68,100 ]O&M labor 
Installation costs covered by 
]O&M Consumables _|UV Lamp Replacement 42|_Lamps/yr s 196 Based on 12,000 hour replacement frequency $ 8,300 O&M labor 
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Date:[2/10/2020, 
Brown ano : Focus: Cost inputs and R&R BC Project Number: [151772 
Caldwell Element: Moigan Hill Satellite WWTP and AWPF Estimate Version Number; 
Capacity: 2.5 med Prepared by:|M. Tsuruda 
Location: Morgan Hill Checked By:|D, Gellerman 
ost Method ay ‘Cost Method { 
Name Siz je einod C: Assutnpiians plat Notes 
Installation costs covered by 
loam Consumables _|UV Ballast Replacement 7| _Ballast/yr 794 Based on 5 year replacement frequency $ 5,800 |O&M labor 
foam [Consumables [Pumping Eauloment Consumables 694,300 |2% of Pumping Equipment Cost $ 13,900 
O&M [Consumables Electrical Consumables $ 3,293,300 |2% of Electrical Cost $ 65,900 
O&M Consumables __ {Instrumentation Consumables $ 823,400 |2% of Instrumentation & Controls Cost $ 16,500 
foam Power influent Pumps 3 5 10,200 
(08M Power RO Transfer Pumps 5 $ 81,200 
foam Power RO Feed Pumps 3 $676,100 
O&M Power |Decarbonator Feed Purnps 261,398 $ $ 27,100 
O&M {Power |Decarbonator Blowers 1,306,992} $ $ 135,300. 
foam Power [UV7AOP Transter Pumps 730,698 3 g 73,600 
oaM Power UV System 402,960) 3 $ 41,700 
foam Power RO Concentrate Waste Pumps 730,699 3 $ 73,600 
O&M Power Waste Equalization Pumps $ $ 20,300 
joaM Power [Chemical Metering Pumps 3 Assumed 7 duly chamical metering pumps g 700 
jouM (Chemicals [Sodium Bisulfite g $116,100 
(08M (Chemicals _|Aq. Ammonia $ $ 3,100 
oaM (Chemicals [Citric Acid 5 $ 20,100 
O&M Chemicals Hydrogen Peroxide $ $ 308,300 
ORM [Chemicals [Sodium Hydroxde gal $ $276,800 
Dosing Spm for 2ppm chloramine residual on 
secondary effluent through RO; 2ppm residual in purified 

joxM Chemicals _ [Sodium Hypochlorite 2,114,000] _gal Is water for transmission $ 1,289,600 
O&M Chemicals Lime 91,378 lo $ based on 12 mg/L dose $ 13,700 
foam Chemicals [Sulfuric Acid 26,880] gal $ g 26,500 
ORM (Chemicals __|RO Antisealant 26,400] gal g $__ 542,900 
(O&M. [Chemicals [RO Low pH Cleaner 20,400] gal $ $113,700 
ORM [Chemicals [RO High pH Cleaner 20.400| ___gal $ ¢ 58,900 
|O&M Labor Water Piant Operator 6,240) hours/yr $ $ 1,018,400 
ouM Tabor [Sr Mechanics 2,080] _hours/yr 5 $358,400 
O&M Labor Control Tech Il 2,080} hours/yr $ $ 358,400 
foam Tabor [Supervisor 2,080] _hours/yr $ $346,500 
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Table 48. PS-13, pump station to convey Morgan Hill AWPF purified water to San Pedro Recharge Ponds (Morgan Hill Option 2) 


HydroScienced 


Date: 10/15/2019 


Project: Countywide Water Reuse Master Pian . 
Project Number: 437-001-105 


Aspect: PS 13 - Morgan Hill AWPF to San Pedro Ponds Flow 1458 gpm Prepared By: N Venugopal 
TDH 125 feet Checked By: C Lam 
Horsepower 78 hp Check Date: 


Estimate Type: Planning 


Cost Summary by Division 


Spec. Division Subtotal Notes 
4 - General Requirements $ 60,000 
2 - Sitework $ 410,000 
3 - Concrete $ 80,000 
11 - Equipment 65,000 


15 - Mechanical 


16 - Electrical 


Soft Costs 


{tem 


1 General Requirements 


2 - Sitework 


3-Concrete 


11 - Equipment 


17 - Instrumentation and Control 


Raw Construction Subtotal | $ 460,000 


Value 
Construction Contingency, 
Construction Cost Subtotal 


Engineering Services (Design) 
Construction Management 
Engineering Services During Construction 


Deseription Quantity Unit Unit Gost s Notes 
Mobilization/Demobilization 10% 1 Ls $ 40,000 10% of Divisions 2-17 
Bonds, insurance, permitting $ 20,000 

$ 110,000 
Site Preparation, Excavation, and Offhauling 1 $ 15,000 
Earthwork (Rough Grading, Backfill, Compaction) 1 $ 25,000 
Finish Grading, Compaction 1 Ls $ 15,000 
Asphalt Paving 1 Ls $ 10,000 
Shoring 4 Ls $ 10,000 
Civil Site Work/Fencing 1 Ls $ 10,000 
Access Road 1 Ls $ 10,000 
Landscaping and irrigation 4 LS $ 15,000 

$ 80/000 
Structural Concrete 18 inch 1 Ls $ 40,000 
Vaults 12 inch 4 Ls $ 20,000 
Equipment slabs 12 inch 1 Ls $ 20,000 

5 65,000 
Vertical turbine pumps, cans, housing 1 Ls $ 50,000 
Meters (flow, pressure, power, etc.) 4 Ls $ 15,000 
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15 - Mechanical 
Yard piping, Valves, and Appurtenances 


16 - Electrical 
Electrical Allowance (MCC, wiring, panels) 
Standby generator 


1&C/SCADA/Programming Allowance 


ki LS 
al Ls 
1 Ls 


25,000 
25,000 
60,000 
60,000 


Power from AWTF 


60,000 
60,000 


ANNUAL O&M COSTS 
Consumables 


Equipment 
Mechanical 
Electrical 


Instrumentation 
Power Costs 
Electricity Requirement 


Quantity Unit 


2% 
2% 
2% 
2% 


458,281 kWh 


$65,000 
$25,000 
$60,000 
$60,000 


2% of Division 11 
2% of Division 15 
2% of Division 16 
2% of Division 17 


$0.16 


Ramed <> CE) co 


TOTAL ANNUAL O&M COSTS 
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Table 49. PL-25, 16-inch purified water pipeline from Morgan Hill AWPF to San Pedro Recharge Ponds (Morgan Hill Option 2) 


HydroScienced 


Date: 2/10/2020 


Pi i Ri Mi Pi 
woject: Countywide Water Reuse Master Pian Project Number: 437-001-105 
Diam 16 inch Prepared By: N Venugopal 
-25: il 
Aspect: PL-25: Morgan Hill AWPF to San Pedro Length 14600 feet Checked By: C Lam 
Check Date: 
Estimate Type: Planning == | 


Cost Summary by Division 
Spec. Division Subtotal 


1 - General Requirements $ 320,000 
2 - Sitework $ 5,340,000 
Raw Construction Subtotal $5,700,000) 
Cost 


Soi Metric Value Notes 


Construction Contingency] $ 1,425,000 
Construction Cost Subtotal! $ 7,125,000 
Percentage of materials costs (materials cost 

Tax on Materials (Applied to half of subtotal)| $ 320,000 |estimated as 50% of construction cost subtotal) 
Overhead and Profit] $ 1,070,000 
Total Construction Cost) $ 8,515,000 
Owner's Reserve for Change Orders} $ 1,280,000 
Engineering Services (Design)| $ 1,280,000 
Construction Management| $ 1,110,000 
Engineering Services During Construction} $ 1,020,000 


ltem Description 7 V Unit Total Cast 
1 - General Requirements. $ 320,000 
Traffic Control (Heavy Urban) 14,100 LS 22.40 $ 320,000 _7% of Divisions 2-17 
2 - Sitework $ 3 
16" Open cut pipeline 14,100 $ 320 $ ‘4,510,000 
46" Bore and Jack Pipeline & Casing 16 500 LF $ 832 $ 420,000 
Sheeting and Shoring 7% 16 14,400 lf $ 22.40 $ 320,000 
Potholing (Heavy Urban) 2% 16 14,600 LF $ 6.40 $ 90,000 


ANNUAL O&M COS Quantity U Value Notes 


Annual Inspection and Pipeline Maintenance 14,600 $163 $ 
TOTAL ANNUAL O&M COSTS $ 24,000 
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Brownaw * Focus: Cost Summary 
Caldwell 5 Eleme: 
Capacity: 2.5 med 

Location: Morgan Hill 


Table 50. Satellite WWTP and AWPF, 2.5 mgd for SWA (Morgan Hill Option 3) 


Morgan Hill Satellite WWTP and AWPF 


Ail capital costs are rounded to $1 million, and O&M costs are rounded to $100,000. 


Contingency - Treatment Facility 
Construction Cost Subtotal 


Tax on Materials (applied to half of subtotal) 
General Contractor Overhead and Profit 


Estimated Total Construction Cost 
Owner's Reserve for Change Orders 
Environmental Docuimentation and Permits 
Engineering Services (Design) 
Construction Management 
Engineering Services During Construction 
|Total Capital Cost 


[Annual O&M Costs 
Consumables (Equipment, Mechanical, Electrical, 1&C) 
Energy/Power 
Chemicals 
Labor 

{Total Annual O&M Cost 


Replacement and Renewal Costs* 
100-ye Lifecycle (present value, $2019) 
30-yr Lifecyole (prasent value, $2019) 

*See Appendix A-5 (Basis of Cost) for explanation of methodology 


Annualized Capital Cost 
Annual O&M Cost 


Annual R&R Cost annual average of 30-yr lifecycle 530,000 


Total Annual Cost 
Annual Yield 
Unit Cost (S/AF) 


3%, 30 yrs 3,010,000 


24,000,000 Costs by Division 
6,000,000 Division 01 - General Requirements 
30,000,000 Division 02 - Site Construction 
2,000,000 Division 03 - Concrete 
5,000,000 
37,000,000 
6,000,000 Division 06 ~ Woods, Plastics, and Composites 
- Division 07 - Thermal and Moisture Protection 
6,000,000 Division 08 - Doors and Windows: 
5,000,000 Division 09 - Finishes 
5,000,000 Division 10 - Specialties 
Division 14 - Equipment 
Division 12 - Furnishings 
Division 13 - Special Construction 
710,000 Division 14 - Conveying Systems 
1,020,000 Division 15 - Mechanical 
2,770,000 Division 17 ~ Instrumentation 
2,080,000 Division 21 - Fire Suppression 
6,580,000 Division 22 - Plumbing 


Division 23 - Heating, Ventilating, and AimConditioning (HVAC) 


Division 26 - Electrical 
35,000,000 Division 27 ~ Communications 
16,000,000 Division 28 - Electronic Safety and Security 
Division 31 - Earthwork 

Division 32 - Exterior Improvements 
Division 33 - Utilities 

Division 40 ~ Process Integration 


6,580,000 


10,120,000 
AF 2,350 


Division 44 - Pollution and Waste Control Equipment 
Division 46 - Water and Wastewater Equipment 
TOTAL 
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Division 41 - Material Processing and Handling Equipment 
Division 42 - Process Heating, Cooling, and Drying Equipment 
Division 43 - Process Gas and Liquid Handling, Purification, and Storage 


2,217,800 


1,886,800 


200,000 


250,000 


823,400 


3,293,300 


1,025,500 
70,700 


3,212,400 


2,104,800 


9,310,700 
24,000,000 
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Brown avo ¢ 


Focus: Cost inputs and R&R 

Element: Morgan Hill Satellite WWTP and AWPF 
Capacity: 2.5 mpd 

Location: Morgan Hill 


Caldwell 5 


Method B 


Pre 


efit Gest Method G: Assumypitary 


Date:[2/40/2020 
BC Project Number:[152772 
Estimate Version Number:| 2.0. 
Prepared by:|M. Tsuruda 
Checked By:|D. Gellernrar 


Division 01 - General 
Requirements Mobilization |Mobilization 10% ls $22,177,600] 10% of Divisions 2.47 2,217,800 
Division 34 - Earthwork Sitework Site Clear and Grub 3 Acre $ 7,760 19,900 
Division 31 — Earthwork Sitework Strip Topsoil 12,358 SY $ 0.85) 
Division 31 — Earthwork Sitework Backfill Haul to Site 3,389 cy $s EEE) 30,100 
Division 34 - Earthwork Sitework Fill Placement 3,389) cy $ 104) 3,600 
Division 34 - Earthwork Sitework [Excavation 8,638] cy s 1178 101,800 
Division 34 — Earthwork Sitework [Compaction 7,509) cy $ 0.89) 
Division 31 — Earthwork Sitewark (Grading 12,358 SY s Lig 14,600 
Division 31 ~ Earthwork Silework Shoring, Sheeting and Bracing 1 is 5 25,000) 25,000 
Division 34 - Earthwork Sitework fofthaul Allowance i is g 75,000] Engineer's Estimate 75,000 
Division 34 — Earthwork Sitework Aggregate Base 419 cy $ 58.49 241,000 
Division 31 — Earthwork Sitework Asphalt 637) oY $ 201 1,300 
Division 31 — Earthwork Sitework (Gravel 1479) cy $ 4.63] 6,900 
Division 31 - Earthwork _[Sitework Site Dewatering Allowance 1 is = 50,000) 50,000 

Estimated from SVAWPC costs; assumes proportional 
Division 31 — Earthwork Sitework Landscaping Allowance i is $ 56,000 increase in cost with site acreage 56,000 

Estimated from SVAWPC costs; assumes proportional 
Division 31. - Earthwork ISitework Lighting and Security Allowance 1 ts $ 333,000 increase in cost with site acreage 

Engineer's estimate for water, internet, phone 
Division 34 ~ Earthwork ISitework titty Connections Allowance 1 $ 50,000|connections 
Division 26 ~ Electrical [Sitework New Electrical Service Allowance 1 $500,000] Engineer's estimate 
Division 03 - Concrete Concrete Headworks Slab 144 $ 645 Slab 65'x35',10" thick 

Diversion Welwell & Pump 
Division 03 - Concrete Concrete Valve Vault Slab 10 oy s 645) Slab 13! x 12'x 2' thick Station 
Diversion Wetwell & Pump 
Division 03 ~ Conorete Conerere [Valve Vault Walls 43 cy s 1,090 Walls 5! high, 8° thick Station 
Division 03 ~ Concrete Concrete influent Wetwell Stab 14 cy 5 645 Slab 161 x 12'x 2" thick influent Wetwell & Pump Station 
Division 03 - Concrete Concrete influent Wetwell Walls. 31 cy $ 4,090 Walls 10’ high, 8° thick $ 34,000 [influent Wetwell & Pump Station 
Division 03 - Concrete Concrete EQ Basin Slab 197 cy $ 645 Slab 31! x 86'x 2' thick $127,400 |EQ Basin 
Division 03 - Conerete Concrete EQ Basin Suspended Siab 74) cy $ 1.150 Suspended Slab 25' x 80! x 1' thick $ 85,200 |EQ Basin 
Division 03 - Conorete Concrete EQ Basin Wetwell Walls 312) cy $s 1,090 Walls 24' depth, 8° thick $340,100 EQ Basin 
Division 03 ~ Concrete Concrete MBR Walls Ai cy $ 645 Walls 4.7" high. 8" thick $ 26,800 [Treatment Equipment 
Division 03 - Concrete Concrete MBR Blowers Slab Area 124) cy $ 1,090 Slab 12! x 60! x2 thick $ 135,700 [Treatment Equipment 
Division 03 - Concrete Concrete IMBR Membrane Slab Area 557 cy $s 645 Slab area = 3500 ft *2 $ 359,300 [Treatment Equipment 
RO Transfer Pumps, Cartridge Fillers, RO Feed 
Division 03 - Concrete Concrete Pumps Stab 68 cy $ 645 Slab 23' x 10' x 2 thick $ 44,000 [Treatment Equipment 
Division 03 - Conerete Concrete RO CIP Area Slab 43 cy $ 645 Slab 24! x 24'x 2’ thick & 27,600 [Treatment Equipment 
Division 03 - Concrete [Concrete RO CIP Area Walls 44 cy $ 1,090 Walls 24' high, 8° thick $ 12,100 [Treatment Equipment 
Division 03 - Conorete Concrete Decarbonator Transfer Pumps Slab 19) cy $ 645) Slab 10'x 25'x 2' thick $ 12,000 [Treatment Equipment 
Decarbonator Towers and UV Transfer Pumps 

Division 03 ~ Conerete Concrete Slat 44 cy $ 645 Slab 20° x 30'x 2! thick s 28,700 [Treatment Equipment 
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Brown ww 5 


Caldwell 


Focus: Cost inputs and R&R 
Element: Morgan Hill Satellite WWTP and AWPF 
Capacity: 2.5 med 

Location: Morgan Hill 


hethod ¢ 


Date:|2/10/2020 


BC Project Number: |151772 


Estimate Version Number:[2.0 


Ces| Melnod C: Assurmpuen 


Prepared by:|M, Tsuruda 
Checked By:|D, Gellernar 


Yates 


Division 03 ~ Concrete Concrete Chemical Storage Area Slab Slabs areas = 1658 ft*2, 2' thick 79,300 |Chemical Storage 
Division 03 - Concrete Concrete Chemical Storage Area Walls Walls 4.7" high, 8" thick [Chemical Storage 
Division 03 ~ Concrete Concrete [Slab for Process Building Slab 70! x 1077, 2' thick 358,000 [Process Building 
Division 03 - Concrete Concrete Slab 20' x 12', 2 thick 11,500 [Electrical 
Division 03 ~ Concrete Concrete Slab 15! x 15', 2' thick 10,800 [Electrical 
Division 03 ~ Concrete Concrete Waste Equalization Wetwell Manhole 5i diam) 8! deep 
Division 03 ~ Concrete Conerere RO Waste Equalization Wetwell Manhole 5' diam 8‘ deep 
Division 82 - Exterior 
Improvements Exterior Chain Link Fence Around AWPF. 
Division 05 ~ Metals Metals Misc, Metals Allowance: 200,000] Engineer's Estimate 200,000 [for 24 MGD facility 
Division 09 ~ Finishes Finishes [Coating Allowance 250,000] Engineer's Estimate 250,000 [for 24 MGD facilily 
Pumps, Fitrate and Air Headers Ftrate Pumping 
System, Chemical System, Blowers, Air system, 
Division 46 ~ Water and Manufacturing services, plus 25% to account for extra 
Wastewater Equipment Equipment IMBR System 3,028,125 0.5 mgd 3,028,200 
Division 46 - Water and Based on July 2016 So. SF quote for FRP tank; $7 per 
Wastewater Equipment Equipment |RO Flush Tank 42,000 |al including appurtenances 
Division 46 - Water and 
Wastewater Equipment Equipment RO Transfer Pumps Cost from Des 
cartridge filters, RO feed pumps, RO Skids, CIP 
Division 46 - Water and lequipment, CIP chemical pumps, Control panel, and 
Wastewater Equipment Equipment Reverse Osmosis 3,441,464 startup $3,441,500 [Filtration Treatment 
Division 46 ~ Water and 
Wastewater Equipment Equipment __|Decarbonator Transfer Pumps 50,000]Estimated based on costs from Des $ 
574717 proposal from Daniel Mechanical includes (4) 
Division 46 ~ Water and idecarbonator towers, flow distributor system, media, fan 
Wastewater Equipment Equipment 375,000 system 375,000 [Filtration Treatment 
Division 46 - Water and 
Wastewater Equipment Equipment __|UV/AOP Transfer Pumps =—— 12,000 |Uv/AOP 
Division 46 - Water and 
Wastewater Equipment Equipment Assumed 18" flowmeter 48,700 |uv/AOP 
Division 46 — Water and 
Wastewater Equipment Equipment $ 36,400 |UV/AOP 
Package includes reactors, 
Instrumentation control 
jautomation,baliasts, 
Instrumentation, chemical 
Yeed/static mixing system, field 
Division 46 ~ Water and Based on packaged quote from Wedeco. See notes for |services(does not include 
Wastewater Equipment Equipment 1,345,500 what this package assumes 1,345,500 [installation so used this quote) 
Division 46 ~ Water and Package includes one (1) Bulk Bag Unloading system 
Wastewater Equipment Equipment 329,070 with High Density Slurry Batching and Metering System 329,100 |Lime System 
Division 46 - Water and 
Wastewater Equipment Equipment __|Hydrogen Peroxide Metering Pumps. 37,500 Diaphragm pump, includes valves and appurtenances 75,000 |Chemical Dosing 
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Date:}2/10/2020 
Focus: Cost inputs and R&R BC Project Number;|151772 

Element: Mogan Hill Satellite WWTP and AWPF Estimate Version Number; |2,0 

Capacity: 2.5 med Prepared by:|M. Tsuruda 

Location: Morgan Hill Checked By:|D. Gellernran 

ind A Cost Cost Method ¢ 
Division and ORM Jame Quantity Unit Equipment A ct-Speeitli ssi Mettiod G: Assumratiares Cosi- Tota Votes 
Division 46 - Water and 
Wastewater Equipment Equipment Sodium Hydroxide Metering Pumps: Diaphragm pump, includes valves and appurtenances | $ 75,000 [Chemical Dosing 
Division 46 ~ Water and 
Wastewater Equipment Equipment___|Sodium Hypochlorite Metering Pumps. Diaphragm pump, includes valves and appurtenances | $ 150,000 [Chemical Dosing 
Division 46 ~ Water and 
Wastewater Equipment Equipment __|Ag, Ammonia Metering Pumps Diaphragm pump, includes valves and appurtenances | $ 75,000 |Chemical Dosing 
Division 46 - Water and 
Wastewater Equipment Equipment Sodium Bisulfite Metering Pumps: Diaphragm pump, includes valves and appurtenances | $ 75,000 [Chemical Dosing 
Division 46 - Water and 
Wastewater Equipment Equipment Waste Equalization Pumps $ 17,300 Assumed same as feed pumps 
Division 43 - Process Gas 
Jand Liquid Handling, [Special 
Purification, and Storage Construction _|Process Building 245' x 345'; furnished and installed $ 1,637,200 [Process Building. 
Division 43 - Process Gas 
Jand Liquid Handling, Special (1) 55,000 steel tanks, assumes 30 minutes of feed to 
Purification, and Storage _|Construction __|interprocess Storage Tank, 55,000 gallons the RO system at ultimate flows s 60,000 |Storage Tanks 
Division 43 ~ Process Gas 
land Liquid Handling, [Special Sealed down from DN Tanks cost proposal, need one 
Purification, and Storage Construction _ [Purified Water Storage Clearwell 10.4 MG tank $ 319,400 |Prestressed Concrete Tank 
Division 43 - Process Gas 
Jand Liquid Handling, Special 
Purification, and Storage Construction Chemical Storage Area Canopy Quantity = chemical area $ 78.300 |Canopy 
Division 43 - Process Gas 
land Liquid Handling, Special 
Purification, and Storage _|Construction _|RO Antiscalant (HDXLPE, Vert.) x Assumes 30 day storage $ 2,700 |Chemical Tanks 
Division 43 - Process Gas 
Jand Liquid Handling, [Special 
Purification, and Storage Construction —_ [Sodium Bisulfite Tank (HOXLPE, Vert.) A Assumes 30 day storage $ 4,500 |Chemical Tanks 
Division 43 — Process Gas 
land Liquid Handling, ‘Special 
Purification, and Storage [Construction _|Sodium Hydroxide Tank (Carbon Stecl, Vert.) f Assumes 30 day storage $ 900 |Chemical Tanks | 
Division 43 - Process Gas 
and Liquid Handling, Special 
Purification, and Storage [Construction _|Sulfuric Acid Tank (Lined Steel, Vert.) $ Assumes 30 day storage $ 900 |Chemical Tanks 
Division 43 ~ Process Gas 
land Liquid Handling, Special 
Purification, and Storage [Construction _|Aqueous Ammonia Tank (Horz, Carbon Steel) Assumes 30 day storage $ 900 [Chemical Tanks 
Division 40 - Process 
Integration Mechanical Piping allowance 9,310,700} 30% of Equipment Costs $ 2,793,300 
Division 40 - Process 
Division 40 - Process 
Integration Mechanical Fitting allowance 2,793,300] 5% of Piping Allowance $ 139,700 
Division 40 - Process 
integration Mechanical Supports allowance ho 4 $s 2,793,300] 5% of Piping Allowance $ 139,700 
Division 26 - Electrical Electrical Electrical Allowance i 4 9,310,700] 30% of Equipment Costs $ 2,793,300 
Division 17 ~ Instrumentation | I&C |&G Allowance 3,293,300] 25% of Electrical Costs $ 823,400 
loKM Consumables _|MBR Membranes Replacement 270| Membranes/yr = i [Based on a typical membrane life of 3 years $ 534,700 
Installation costs covered by 
joa [Consumables _|RO Membranes Replacement Membranes/yr $ 347 Based ona typical membrane life of 5 years EY 68,100 |O&M labor 
Installation cosis covered by 

JO&M [Consumables _|UV Lamp Replacement. Lamps/yr s 196 Based on 12,000 hour replacement frequency $ 8,300 |O&M labor 
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Date:[2/1072020 
Brown ano : Focus: Cost Inputs and R&R BC Project Number:|451772 
Caldwell Element: Moigan Hill Satellite WWTP and AWPF Estimate Version Number: [2.0 
Capacity: 2.5 med Prepared by:|M. Tsuruda 
Location: Morgan Hill Checked By:|D. Gellernvan 
ostMaliad Ay | 
and O&M Name Cost Method C: npWaris Gost - Total Ss 
Installation costs covered by 
joRM Consumables _ |UV Ballast Replacement inal 7| _Ballast/yr 794 Based on 5 year replacement frequency $ 5,800 |O&M labor 
foam [Consumables _ [Pumping Eauloment Consumables wot 694,300 |2% of Pumping Equipment Cost g 13,900, 
O&M [Consumables Electrical Consumables $ 3,293,300 |2% of Electrical Cost $ 65,900 
O&M [Consumables __ {Instrumentation Consumables $ 823,400 |2% of Instrumentation & Controls Cost $ 16,500 
foam Power influent Pumps 5 g 10,200 
aM Power RO Transfer Pumps 5 $ $1,200 
foam Power RO Feed Pumps 3 $676,100 
O&M Power |\Decarbonator Feed Purnps $ $ 27,100 
ORM Power Decarbonator Blowers 3 $135,300 
foam Power [UVAOP Transter Pumps 9 g 73,600 
ouM Power [UV System 3 $ 41,700 
OaM Power RO Concentrate Waste Pumps 3 g 73,600 
O&M Power Waste Equalization Pumps $ $ 20,300 
joaM Power [Chemical Metering Pumps 3 Assumed 7 duly chamical metering pumps z 700 
jouM (Chemicals [Sodium Bisulfite g $116,100 
(08aM (Chemicals _|Aq. Ammonia $ $ 3,100 
ORM (Chemicals [Citric Acid 5 ¢ 20,100 
O&M Chemicals Hydrogen Peroxide $ $ 308,300 
ORM [Chemicals [Sodium Hydroxde $ $276,800 
Dosing Sppm for Zppm chloramine residual on 
secondary effluent through RO; 2ppm residual in purified 
joxM Chemicals _ [Sodium Hypochlorite s water for transmission $1,289,600 
O&M Chemicals Lime $ based on 12 mg/L dose $ 13,700 
foam [Chemicals Sulfuric Acid im $ 26,900 
O&M Chemicals RO Antiscalant $ $ 542,900 
(O&M. [Chemicals [RO Low pH Cleaner $ $113,700 
O&M Chemicals RO High pH Cleaner Bal $ $ 58,900 
|O&M Labor Water Piant Operator hours/yr $ $ 1,018,400 
ORM Tabor [Sr Mechanics 5 $358,400 
[O&M Labor (Control Tech I 2,080] hours/yr $ $ 358,400 
jouM Tabor [Supervisor 2,080| _hours/yr $ $346,500 
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Table 51. PS-11, pump station to convey Morgan Hill AWPF purified water to the booster pump station (Morgan Hill Option 3) 


HydroScienced 


Project: Countywide Water Reuse Master Plan Date: 10/16/2019 
Project Number: 437-001-105 
‘Aspect: PS 11 - Morgan Hill AWPF to BPS Flow 1.458 gpm Prepared By: N Venugopal 
TDH 370 feet Checked By: C Lam 
Horsepowe 231 hp Check Date: 


Estimate Type: Planning 


Subtotal 


275,000 

1,375,000 

Tax on Materials (Applied to half of subtotal)| 100,000 
Overhead and Profit} 200,000 

Total Construction Cost, 1,675,000 

Owner's Reserve for Change Orders) 300,000 
Engineering Services (Design) 300,000 

Construction Management| 220,000 

ing Services During Construction| 200,000, 


Deseriptior Quantity Unit Unit Cost To 5 Notes 
1 ~ General Requirements 440,000 
Mobilization/Demobilization 1 Ls 98,000 10% of Divisions 2-17 
Bonds, insurance, permitting 40,000 
2.-Sitework 230,000. 
Site Preparation, Excavation, and Offhauling Ls 
Earthwork (Rough Grading, Backfill, Compaction) Ls 
Finish Grading, Compaction Ls 
Dewatering us 
Asphalt Paving Ls 
Shoring Ls 
Civil Site Work/Fencing Ls 
Access Road Ls 
Ls 
3- Concrete 4 150.000 
Structural Concrete 100,000. 
Vaults 25,000 
Equipment slabs 25,000 
11 = Equipment $ 200,000 
Vertical turbine pumps, cans, housing 1 Ls $ 130,000 
Surge Tank 1 Ls 5 20,000 
Meters (flow, pressure, power, etc.) 4 Ls $ 50,000 
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15 - Mechanical 


16 - Electrical 


Water/Sewer/Storm Utility improvements 
Appurtenances 


Electrical Allowance (MCC, wiring, panels) 
Standby generator 


1&C/SCADA/Programming Allowance 


100,000 


150,000 


150,000 


150,000 
150,000 


Power from AWTF 


ANNUAL O&M COSTS 
Consumables 


Power Costs 


Equipment 
Mechanical 
Electrical 
Instrumentation 


Electricity Requirement 


231 hp 


Quantity Unit 


1,357,870 kWh 
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$200,000 $ 


$100,000 
$150,000 
$150,000 


$0.16 
TOTAL ANNUAL O&M COSTS 


2% of Division 11 
2% of Division 15 
2% of Division 16 
2% of Division 17 
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Table 52. PS-12, pump station to convey purified water from the booster pump station to Anderson Reservoir (Morgan Hill Option 3) 


HydroScienced 
, Date: 10/15/2019 
Project: Countywide Water Reuse Master Plan Project Number: 437-001-105 
bs Flow 1,458 gpm Prepared By: N Venugopal 
Aspect: PS 12 - BPS to Anderson Reservoir (Morgan Hill) DH '350 feet Checked By: C Lam 
Horsepower 218 hp Check Date: 
Estimate Type: Planning 
Cost Summary by Division 
Spec. Division Subtotal Notes 
1 - General Requirements $ 100,000 
2 - Sitework $ 200,000 
3 - Concrete $ 100,000. 
11 - Equipment $ 70,000 
45 - Mechanical 3 30,000 
16 - Electrical $ 250,000 
17 - Instrumentation and Control $ 150,000, 
Raw Construction Subtotal | $ 900,000 
Metric Value Cost Notes 
25% Construction Contingency| $ 225,000 
Construction Cost Subtotal) $ 1,125,000 
9% Tax on Materials (Applied to half of subtotal)| $ 400,000 
15% Overhead and Profit) $ 200,000 
Total Construction Cost| $ 1,425,000 
15% Owner's Reserve for Change Orders] $ 200,000 
15% Engineering Services (Design)| $ 200,000 
13% Construction Management| $ 190,000 
12% Engineering Services During Construction] $ 200,000 
Total Capital Cost] $ 2,000,000 
ftem Description Mere Quantity, — Unit Unit Total Cost Notes 
1 ~ General Requirements § 100,000, 
Mobilization/Demobilization 10% 1 LS $ 80,000 10% of Divisions 2-17 
Bonds, insurance, permitting $ 25,000 
2 $ 200,000 
Site Preparation, Excavation, and Offhauling 1 Ls $ 20,000 
Earthwork (Rough Grading, Backfill, Compaction) 4 Ls $ 50,000 
Finish Grading, Compaction 1 Ls $ 20,000 
Asphalt Paving 1 LS $ 15,000 
Shoring 1 Ls $ 20,000 
Civil Site Work/Fencing 1 Ls $ 20,000 
Access Road 1 Ls 3 10,000 
Landscaping and irrigation 1 Ls $ 15,000 
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$ 100,000 
‘Structural Concrete 18 inch $ 40,000 
Vaults 12 inch $ 25,000 
Equipment slabs 12 inch $ 25,000 


3 - Concrete 


14 - Equipment 70,000 


$ 
Vertical turbine pumps, cans, housing | Ls $ 10,000 
Surge Tank il Ls $ 20,000 
Meters (flow, pressure, power, etc. if LS $ 40,000 


15 - Mechanical 30,000 


$ 

Yard piping, Valves, and Appurtenances 4 LS $ 30,000 
$ 
$ 


16 - Electrical 250,000 


Electrical Allowance (MCC, wiring, panels) 1 LS 150,000 
Standby generator 1 LS $ 100,000 


17 -1&C $ 150,000 
1&C/SCADA/Programming Allowance $ 150,000 


ANNUAL O&M COSTS Quantity Unit Cost 
Consumables 10,000 

Equipment 2% $70,000 

Mechanical $30,000 

Electrical $250,000 

Instrumentation $150,000 
Power Costs 

Electricity Requirement 1,283,188 kWh $0.16 

TOTAL ANNUAL O&M COSTS 
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Table 53. PL-26, 16-inch purified water pipeline from Morgan Hill AWPF to Anderson Reservoir (Morgan Hill Option 3) 


HydroScienced 


Date: 2/10/2020 
Project Number: 437-001-105 
Diam Prepared By: N Venugopal 
Length Checked By: C Lam 
Check Date: 


Project: Countywide Water Reuse Master Pian 


Aspect: PL-26: Morgan Hill AWPF to Anderson Reservoir 


Estimate Type: Planning 


Cost Summary by Division 


Spec. Division Subtotal Notes 
650,000 
10,510,000 
Metric Value Cost Notes 
Construction Contingency ‘2,800,000 
Construction Cost Subtotal 14,000,000 


Percentage of materials costs (materials cost 
Tax on Materials (Applied to half of subtotal) 630,000 Jestimated as 50% of construction cost subtotal) 
Overhead and Profit] 2,100,000 
Total Construction Cost 16,730,000 
Owner's Reserve for Change Orders. 2,510,000 
Engineering Services (Design) 2,510,000 
Construction Management 2,170,000 
Engineering Services During Construction 2,010,000 


item fiption aT Quantity unit ( 


General Requirements $ 650,000 

Traffic Control (Heavy Urban) 6 28,900 us 10 650,000 7% of Divisions 2-17 
Sitework 10,5 0 

16" Open cut pipeline 28,900 9,250,000 

16" Bore and Jack Pipeline & Casing 500 420,000 

Sheeting and Shoring 28,900 F 650,000 

Potholing (Heavy Urban) 29,400 190,000 


ANNUAL O&M CC Quantity Notes 
Labor Costs 
Annual Inspection and Pipeline Maintenance $1.63 
TOTAL ANNUAL O&M COSTS $ 
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Future opportunities and alternative elements cost estimate details 
Table 54. NPR+ AWPFs 


Palo Alto” Sunnyvale® sj/sc* 
2.25 mgd AWPF | _1.2 mgd AWPF 8 mgd AWPF 


Element 


Capital Costs 
Treatment Equipment 
Site Improvements 
Electrical Improvements 


Division 1 Costs and Mobilization (10%) 
Taxes on Material Costs (9%) 
Contractor Overhead and Profit (15%) 
Total Construction Cost 
CEQA, Permitting, Specific Studies 
Design, Construction Management, and Inspection 
Total Capital Cost 


$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 


O&M Costs 
O&M Labor 
Repair and Replacement 


Total O&M 


a. Costs shown in 2019 dollars and rounded up to the nearest 100,000 value. 

b. Based on cost for 2.25-mgd facility in Advanced Water Purification System Preliminary/Conceptual Design Report, December 2017. 

c. Cost for Sunnyvale 1.2-mgq facility estimated by scaling down the Palo Alto facility's estimated costs. 

d. Cost for SJ/SC 8-mgq facility estimated based on 201.1 SVAWPC construction cost fram schedule of values and July 2018-June 2019 actual O&M costs. 
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Table 55. Purified water pipeline extension from LGRP to Rinconada WTP for RWA (PL-36; Portfolios 1a, 2a, 2b, and/or 4) 


HydroScienced 


Date: 10/8/2019 


Project: Countywide Water Reuse Master Plan Project Number: 437-001-105 
. Diam 30 inch Prepared By: N Venugopal 
Aspect: PL-36: Purified Water Pipeline Length 12,400 feet Checked By: C Lam 
Location: LGRP to Rinconada WTP. 
Estimate Type: Planning 
Cost Summary by Division 
Spec. Division Subtotal Notes 
1- General Requirements $ 500,000 
2 -Sitework $ 8,200,000 
Raw Cons $ 0,000 [| 
Soft Costs Metric Value Cost Notes 
25% Construction Contingency] $ 2,250,000 
Construction Cost Subtotal) $ 11,250,000 
Percentage of materials costs (materials cost 
9% Tax on Materials (Applied to half of subtotal)! $ 500,000 Jestimated as 50% of construction cost subtotal) 
15% Overhead and Profit] $ 1,700,000 
Total Construction Cost} $ 13,450,000 
15% Owner's Reserve for Change Orders} $ 2,000,000 
15% Engineering Services (Design)| $ 2,000,000 
13% Construction Management| $ 1,700,000 
12% Engineering Services During Construction} $ 1,600,000 
TOTAL CAPITAL COST| $ 20,800,000 


ltem Description Metric Diameter(in) Quantity Unit 
1- Genera! Requirements 
Traffic Control (Heavy Urban) 7% 30. 11,800 Ls 
30" Open cut pipeline 30 11,800 LF 
30" HDD Pipeline 30 600 LF 
Sheeting and Shoring 7% 30 11,800 LF 
Potholing (Heavy Urban) 2% 3012400 LF 


| 


Pee 


Unit Cast 


wee oo 


Total Cost Notes. 


7% of Divisions 2-17 
8,200,000 
7,100,000 
500,000 
500,000 
100,000 


ANNUAL O&M ¢ Quantity Unit 


Labor Costs 


Annual Inspection and Pipeline Maintenance 12,400 LF 


$163 
TOTAL ANNUAL O&M COSTS 


oe 


st 
20,000 
20,000 Cost based on 1 Operator hour per 100 ft pipe 


20,000 
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Table 56. NPR+ intertie between Mountain View and Sunnyvale 


HydroScienced 


Date: 10/8/2019 


Pi “4 Water stet Pl 
roject: Countywide Water Reuse Mastet Plan Project Number: 437-001-105 


Aspect: NPR/NPR+ Intertic Diam 16 inch Prepared By: | Wald 
Length 18,560 feet Checked By: C Lam 
Mountain View/Sunnyvale Check Date: 


Estimate Type: Planning 


‘Cost Summary by Division 
Spec: Division Subtotal Motes 


Requirements 400,000 
2 - Sitework 6,500,000 


Raw Construction Subtotal 7,000,000 


Sot C Metric Value Cost 
Construction Contingency) 1,750,000 
Construction Cost Subtotal, 8,750,000 


Percentage of materials costs (materials cost 
400,000 |estimated as 50% of construction cost subtotal) 


9% Tax on Materials (Applied to half of subtotal) 


15% Overhead and Profit 1,300,000 

Total Construction Cost 10,450,000 
15% Owner's Reserve for Change Orders 1,600,000 
15% Engineering Services (Design) 1,600,000 
13% Construction Management 1,400,000 


12% Engineering Services During Construction 1,300,000 


TOTAL CAPITAL COST 16,000,000 


Sizeor 
ten Description Matric Diameter (in) Quantity u Tota} Cost 
1- General Requirements $ 400,000 
Traffic Control (Heavy Urban) 7% 16 18,360 us $3 2240 $ 400,000 7% of Divisions 2-17 
2 - Sitework $ 6,500,000 
48" Open cut pipeline 16 18,360 LF $ 320 $ 5,900,000 
48" HDD Pipeline 16 200 «=LF $ 448 $ 100,000 
Sheeting and Shoring Th 16 18,360 LF $ 22.40 $ 400,000 
Potholing (Heavy Urban) 2% 16 18,360 LF $ 640 $ 100,000 
ANNUAL O&M COSTS Quantity Unit Cost Notes 
Labor Costs 30,000 
Annual Inspection and Pipeline Maintenance 18,560 LF $1.63 $ 30,000. Cost based on 1 Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS $ 30,000 
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Table 57. NPR+ intertie between Sunnyvale and SBWR 


HydroScienced 


Project: Countywide Water Reuse Mastet Plan 


Date: 10/8/2019 
Project Number: 437-001-105 


Diam 30 inch Prepared By: | Wald 
AVEC NER/NPRE Imbert Length 44,970 feet Checked By: C Lam 
Sunnyvale/SBWR Check Date: 
Estimate Type: Planning 
‘Cost Summary by Division 
Spec. Division Subtotal. Notes 
1-General Requirements $ 600,000 
2 - Sitework $ 9,800,000 
Raw Construction Subtotal | $ 
Soft Costs Value 
25% Construction Contingency] $ 2,500,000 
Construction Cost Subtotal} $ 12,500,000 
Percentage of materials costs (materials cost 
9% Tax or) Materials (Applied to halt of subtotal)} $ 600,000 |estimated as 50% of construction cost subtotal) 
15% Overhead and Profit} $ 1,900,000 
Total Construction Cost) $ 15,000,000 
15% Owner's Reserve for Change Orders} $ 2,300,000 
15% Engineering Services (Design)| $ 2,300,000 
13% Construction Management} $ 2,000,000 
12% Engineering Services During Construction| $ 1,800,000 
TOTAL CAPITAL COST| $ 23,000,000 
Sizeor 
item Description Metric Diameter (in) Quantity Unit Total Cost ates 
1- General Requirements $ 600,000 
Traffic Contral (Heavy Urban) 7% 30 14,720 Ls $ 42.00 $ 600,000 7% of Divisions 2-17 
2 -Sitework $s 9,800,000 
48" Open cut pipeline 30 14,720 LF $ 600 $ 8,800,000 
48" HDD Pipeline 30 250 LF $ 840 $ 200,000 
Sheeting and Shoring 7% 30 14,720 LF $ 42 $ 600,000 
Potholing (Heavy Urban) 2% 30 14,720 LF $ 12 $ 200,000 
ANNUAL O&M COSTS Quantity Unit Value Cost Notes 
‘Labor Costs. 3 24,000 
Annual inspection and Pipeline Maintenance 14,970 LF $1.63 $ 24,000 Cost based on 1 Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS $ 24,000 
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Table 58. PL-15, 36-inch purified water pipeline from Moffett Field to Sunnyvale WPCP 


HydroScienced 


Date: 5/6/2020 
Project Number: 437-001-105 
PL-15. Purified water PL, Moffett Field to 36 inch Prepared By: J Machorro 


Sunnyvale WPCP- 17,800 feet Checked By: CLam 


Countywide Water Reuse Master Plan 


Estimate Type: Planning 


|Cost Summary by Division 
Spec. Division Subtotal Notes 
1- General Requirements EY 900,000 


2 - Sitework $ 14,100,000 
aia constrnction subtotal [$25,000,000 
Soft Cc Metric Value Cost Notes 
Construction Contingency’ 
Construction Cost Subtotal 


Tax on Materials (Applied to half of subtotal) 
Overhead and Profit 

Total Construction Cost 

Owner's Reserve for Change Orders 

Engineering Services (Design) 

Construction Management 

Engineering Services During Construction 
tra crit costs 35,800,000] CS 
eed 


Size or 


ftem Description Metric Diameter(in} Quantity Unit Unit Cost tal C Notes 
1 General Requirements 


Traffic Control (Heavy Urban) 7% 36 LS 0 900,000 7% of Divisions 2-17 
14,100,000 

36" Open cut pipeline x 12,600,000 

36" HDD Pipeline 300,000 

Sheeting and Shoring % z 900,000 

Potholing (Heavy Urban) 


ANNUAL O&M COSTS Quantity Unit Value 
Labor Costs s 29,000 


Annual Inspection and Pipeline Maintenance 17,800 LF $1.63 $ 29,000 Cost based on 1 Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS $ 29,000 


Notes 
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Table 59. PL-16, 36-inch purified water pipeline from Sunnyvale WPCP to Arques (East) 


HydroScienced 


Project: Countywide Water Reuse Mastet Plan 
Aepeck? PL-16. Purified water PL from Sunnyvale Diam 36 inch 
me WPCP to Arques (East) Length 30,300 feet 


Estimate Type: Planning 


Date: 5/6/2020 


Project Number: 437-001-105 


Prepared By: J Machorro 
Checked By: C Lam 


|Cost Summary by Division 
Spec. Division 
1- General Requirements 


$ 


Subtotal 
1,400,000 


Hotes 


2 -Sitework 


Raw Construction Subtotal | $ 25,700,000 


Soft C 


Metri 
25% 


9% 
15% 


15% 
15% 
13% 
12% 


TOTAL CAPITAL COST| $ 59,300,000 


Value 
Construction Contingency 
Construction Cost Subtotal 


Tax on Materials (Applied to half of subtotal) 
Overhead and Profit 

Total Construction Cost 

Owner's Reserve for Change Orders 
Engineering Services (Design) 

Construction Management 
Engineering Services During Construction 


$ 


$ 
$ 


$ 
$ 
$ 
$ 
$ 
$ 
$ 


24,300,000 


Cast 
6,425,000 
32,125,000 
Percentage of materials costs (materials cost 
1,400,000 Jestimated as 50% of construction cost subtotal) 
4,800,000 
38,325,000 
5,700,000 
5,700,000 
5,000,000 
4,600,000 


Size or 
Description Metric — Diameter {in| Quantity Unit Unit Cost Total Cost Notes 
quirements 1,400.01 
Traffic Control (Heavy Urban} 7% 36 28,050 LS 1,400,000 7% of Divisions 2-17 
2 24, 
36" Open cut pipeline 36 28,050 LF $ 20,200,000 
36" HDD Pipeline 36 2.250 LF $ 1,008 $ 2,300,000 
Sheeting and Shoring 7% 36 28050 LF ¢ 50.40 $ 1,400,000 
Potholing (Heavy Urban) 2% 36 30,300 LF $ 14.40 $ 400,000 
ANNUAL O&M COSTS Quantity Unit Value cast Notes 
Labor Costs 49/000 
Annual Inspection and Pipeline Maintenance 30,300 LF $1.63 $ 49,000 Cost based on 1 Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS $ 49,000 
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Table 60. PL-17, 36-inch purified water pipeline from Sunnyvale WPCP to Arques (East) 


HydroScienced 


Project: 


Aspect: 


Estimate Type: Planning 


Countywide Water Reuse Master Plan 


PL-17. Purified water PL, Sunnyvale WPCP to 
Arques (East) 


36 inch 
11,400 feet 


Diam 
Length 


Date: 5/6/2020 
Project Number: 437-001-105 
Prepared By: J Machorro 
Checked By: C Lam 


|Cost Summary by Division 
Spec. Division 
1- General Requirements 


« 


Subtoial 
500,000 


2 -Sitework 


Soft Ci 


fem 


General Requirements 


itework 


Size or 
Metric 


scription 


Traffic Control (Heavy Urban) 7% 


36" Open cut pipeline 


36" HDD Pipeline 
Sheeting and Shoring 7% 
Potholing (Heavy Urban) 2% 


Raw Construction Subtotal 
Value 

Construction Contingency 

Construction Cost Subtotal 


Metric 
25% 


9% Tax on Materials (Applied to half of subtotal) 
15% Overhead and Profit 
Total Construction Cost 

15% Owner's Reserve for Change Orders 
15% Engineering Services (Design) 
13% Construction Management 
Engineering Services During Construction 

TOTAL CAPITAL COST 


9,100,000 
‘9,600,000 
Cost 
2,400,000 
12,000,000 
Percentage of materials costs (materials cost 
500,000 Jestimated as 50% of construction cost subtotal) 
1,800,000 
14,300,000 
2,100,000 
2,100,000 
1,900,000 
1,700,000 
22,100,000 


Diameter (in) Quantity Unit Unit Cost 


36 10,590 Ls 


36 10,590 LF $ 

36 810 LF $ 4,008 
36 10,590 LF $ 50.40 
36 11,400 LF $ 14.40 


7% of Divisions 2-17 
9.1 10 
7,600,000 
800,000 
500,000 
200,000 


ANNUAL O&M ( 
(abor Casts 


Annual Inspection and Pipeline Maintenance 


Value 


Quantity Unit 


11,400 LF 


$1.63 
TOTAL ANNUAL O&M COSTS 


Sost Notes 
19,000 
19,000 Cost based on 1 Operator hour per 100 ft pipe 
19,000 
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Table 61. PL-18, 36-inch purified water pipeline from Moffett Field to Arques (West) 


HydroScienced 


Date: 5/6/2020 


Project: Countywide Water Reuse Master Plan Saecditatee tenants 
Aspect: PL-18. Purified water PL, Moffett Field to Arques Diam 36 inch Prepared By: J Machorro 
is (West) Length 12,300 feet Checked By: C Lam 


Estimate Type: Planning 


|Cost Summary by Division 


Spec. Division Subtotal Notes 
1- General Requirements $ 600,000 
2 -Sitework $ 9,900,000 
Raw Construction Subtotal | $ 10,500,000 

Soft Costs Metric Value Cost Notés 
25% Construction Contingency] $ 2,625,000 


Construction Cost Subtotal) $ 13,125,000 
Percentage of materials costs (materials cost 


9% Tax on Materials (Applied to half of subtotal)} $ 600,000 Jestimated as 50% of construction cost subtotal) 
15% Overhead and Profit] $ 2,000,000 
Total Construction Cost] $ 15,725,000 
15% Owner's Reserve for Change Orders} $ 2,400,000 
15% Engineering Services (Design)] $ 2,400,000 
13% Construction Management] $ 2,000,000 
12% Engineering Services During Construction] $ 1,900,000 
Size or 
tem Description Metric Diameter (in) Quantity Unit Unit Cost Total Cost Notes 
1, General Requirements $ 600,000 
Traffic Control (Heavy Urban) 7% 36 11,400 LS $ 50.40 $ 600,000 7% of Divisions 2-17 
2 s 9,900,000 
36" Open cut pipeline 36 11,400 LF $ 720 $ 8,200,000 
36" HDD Pipeline 36 900 LF $ 1,008 $ 900,000 
Sheeting and Shoring Th 36 11,400 LF $ 50.40 $ 600,000 
Potholing (Heavy Urban) 2% 36 12,300 LF $ 14.40 $ 200,000 
ANNUAL O&M CO! Quantity Unit Value Notes 
Labor Costs 
Annual Inspection and Pipeline Maintenance 12,300 LF $1.63 $ 20,000 Cost based on 1 Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS $ 20,000 
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Table 62. PL-19, 36-inch purified water pipeline from Arques (West) to Arques (East) 


HydroScienced 
Project: 


Aspect: 


Estimate Type: Planning 


Countywide Water Reuse Master Plan 


Diam 
Length 


PL-19. Arques (West) to Arques (East) 


Date: 5/6/2020 
Project Number: 437-001-105 
Prepared By: J Machorto 

Checked By: CLam 


36 inch 
12,100 feet 


Cost Summary by Division 
Spec. Di 
1- General Requirements 


on 


Subtotal 
600,000 


Notes 


1 


2 - Sitework 


Soft Costs 


Sige or 


$ 9,600,000 
10,200,000 


Raw Construction Subtotal 


Value Cost 


Notes 
Construction Contingency} 
Construction Cost Subtotal} $ 


2,550,000 


12,750,000 
Percentage of materials costs (materials cost 


9% Tax on Materials (Applied to half of subtotal)} $ 600,000 Jestimated as 50% of construction cost subtotal) 
15% Overhead and Profit] $ 1,900,000 
Total Construction Cost| $ 15,250,000 
15% Owner's Reserve for Change Orders} $ 2,300,000 
15% Engineering Services (Design)] $ 2,300,000 
13% Construction Management] $ 2,000,000 
Engineering Services During Construction} $ 1,800,000 
TOTAL CAPITAL COST| $ 23,700,000 


tem Description Metric Diameter (in) Quantity Unit Cost 
1sGeneral Require 

Traffic Control (Heavy Urban) 7% 36 11,800 LS 600,000 7% of Divisions 2-17 
2 $ 9,600,000 

36" Open cut pipeline 36 11800 LF $ $ 8,500,000 

36” HDD Pipeline 36 300 LF $ 1,008 $ 300,000 

Sheeting and Shoring 7% 36 11800 IF $ 50.40 $ 600,000 

Potholing (Heavy Urban) 2% 36 12400 IF $ 14.40 $ 200,000 


ANNUAL O&M COSTS 
Labor Costs 


Annual Inspection and Pipeline Maintenance 


Quantity Unit 


90,000 
20,000 Cost based on 1 Operator hour per 100 ft pipe 
20,000 


$1.63 
TOTAL ANNUAL O&M COSTS 


12,100 LF 
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Table 63. PL-20, 48-inch purified water pipeline from Arques (West) to Arques (East) 


HydroScienced 


Date: 5/6/2020 


Project: Countywide Water Reuse Master Plan 
Project Number: 437-001-105 
Aspect: PL-20 Arques (West) to Arques (East) mae 4ehinch Pogpared By J) Mactions 
Length 12,100 feet Checked By: C Lam 


Estimate Type: Planning 


‘Cost Sumi by Division 


Spec. Division Subtotal Notes 

1- General Requirements 800,000 

2 - Sitework 13,300,000 
Soft Costs Metric Value Cost Notes: 

Construction Contingency| 3,525,000 

Construction Cost Subtotal 17,625,000 


Percentage of materials costs (materials cost 
Tax on Materials (Applied to half of subtotal) 800,000 |estimated as 50% of construction cost subtotal) 
Overhead and Profit 2,600,000 
Total Construction Cost 21,025,000 
Owner's Reserve for Change Orders 3,200,000 
Engineering Services (Design) 3,200,000 


Construction Management| 4 2,700,000 
Engineering Services During Construction 2,500,000 
TOTAL CAPITAL COST 


tem Description Size or peter (in) Quantity Unit Unit Cost Total Cost Notes 
Metric 

1- General Reauirement 0.000 

Traffic Control (Heavy Urban) 7% 8 LS 800,000 7% of Divisions 2-17 
2-Sitework 13,300,000 

48" Open cut pipeline 11,800 11,300,000 

48° Microtunnel Pipeline & Casing 300 / 1,000,000 

Sheeting and Shoring 11,800 800,000 

Potholing (Heavy Urban) 12,100 200,000 


ANNUAL O&M CO! Quantity 
Labor Costs $ 20,000 
Annual Inspection and Pipeline Maintenance 20,000 Cost based on 1 Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS $ 20,000 


Notes. 
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Table 64. PL-31, 48-inch purified water pipeline from Sunnyvale WPCP to LGRP 


HydroScienced 


Date: 5/6/2020 


Project: Countywide Water Reuse Master Plan 
Project Number: 437-001-105 
aspect: Diam 48 inch Prepared By: J Machorro. 
PL-31. Purified water PL from connection Length 89,600 feet Checked By: C Lam 
near Sunnyvale WPCP to LGRP (alternate 
alignment for Portfolio 2a, w/ PL-33, and 
Portfolio 2b) 
Estimate Type: Planning 
Cost Summary by Division 
Spec. Division Subtotal 
1 - General Requirements 5,800,000 
2 - Sitework 100,600,000 
Raw Construction Subtotal 106,400,000 
Soft Gosts Metric Value Cost 
25% Construction Contingency| 26,600,000 
Construction Cost Subtotal) $ 133,000,000 
Percentage of materials costs (materials cost 
9% Tax on Materials (Applied to half of subtotal)| $ 6,000,000 |estimated as 50% of construction cost subtotal) 
15% Overhead and Profit] $ 20,000,000 
Total Construction Cost| $ 159,000,000 
15% Owner's Reserve for Change Orders} $ 23,900,000 
15% Engineering Services (Design)] $ 23,900,000 
13% Construction Management) $ 20,700,000 
Engineering Services During Construction] $ 19,100,000 
TOTAL CAPITAL COST| S 246,600,000 
ten) Descriptioty oF Diameter (in) Quantity Unit Total Cost Notes 
Metric 
1.- GeneraliRequirements 
Traffic Control (Heavy Urban) 7% 48 85,770 us 7% of Divisions 2-17 
2- Sitework $ 
48" Open cut pipeline 48 85,770 LF $ $ 82,300,000 
48" Bore and Jack Pipeline & Casing 48 2,410 LF $ 2496 $ 6,000,000 
48° Microtunnel Pipeline & Casing 48 1,420 LF $ 3,360 $ 4,800,000 
Sheeting and Shoring 7% 48 85,770 uF $ 67.20 $ 5,800,000 
Potholing (Heavy Urban) 2% 48 89,600 LF $ 19.20 $ 1,700,000 


ANNUAL O&M COSTS 
Labor Casts 


Annual Inspection and Pipeline Maintenance 


Quantity 


Unit 


Notes 


107,400 


LF 


$1.63 
TOTAL ANNUAL O&M COSTS 


175,000 
$ 175,000 Cost based on 1 Operator hour per 100 ft pipe 
$ 175,000 
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Table 65. PL-32, 48-inch purified water pipeline from Arques (West) to LGRP 


HydroScienced 


Date: 5/7/2020 


Project: Countywide Water Reuse Master Plan Project Number: 437-001-405 
Aspect: PL-32. Purified water PL, from Arques (West) to rie oy cA ms See ‘ ‘sca 
LGRP (alternate alignment for Portfolio 2a, : ‘ 
Estimate Type: Planning second part of PL-7, and Portfolio 4) 
|Cost Summary by Division 
Spec: Division Subtoial Notes 
1- General Requirements $ 4,700,000 
2-Sitework — $ 81,600,000 7 
Raw Construction Subtotal 86,300,000 
Soft Costs Metric Value Cost Notes 
25% Construction Contingency] $ 21,575,000 
Construction Cost Subtotal] $ 107,875,000 
Percentage of materials costs (materials cost 
9% Taxon Materials (Applied to half of subtotal)| $ 4,900,000 |estimated as 50% of construction cost subtotal) 
15% Overhead and Profit] $ 16,200,000 
Total Construction Cost] $ 128,975,000 
15% Owner's Reserve for Change Orders] $ 19,300,000 
15% Engineering Services (Design)| $ 19,300,000 
13% Construction Management| $ 16,800,000 
Engineering Services During Construction] $ 15,500,000 
TOTAL CAPITAL COST| $ 199,900,000 
Size or 
Kem Description Metric Dismeter(in) Quantity Unit Unit Cost Total Cost 
1+ General Requirements 4,700,000 
Traffic Control (Heavy Urban) 7% 48 69,480 LS $ 4,700,000 7% of Divisions 2-17 
2 $ 81,600,000 
48" Open cut pipeline 48 69480 LF $ $ 66,700,000 
48” Bore and Jack Pipeline & Casing 48 1600 LF §$ 2496 $ 4,000,000 
48" Microtunnel Pipeline & Casing 48 1420 oF $ 3.360 $ 4,800,000 
Sheeting and Shoring 1% 48 69480 IF $ 67.20 $ 4,700,000 
Potholing (Heavy Urban) 2% 4872500 oF $ $s 1,400,000 


ANNUAL O&M COSTS 
Labor 


Annual Inspection and Pipeline Maintenance 


Quantity Unit 


72,500 LF 
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$1.63 
TOTAL ANNUAL O&M COSTS 


Cost Nore 
1 00 
118,000 Cost based on 1 Operator hour per 100 ft pipe 
118,000 
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Table 66. PL-33, 36-inch purified water pipeline from Palo Alto AWPF to Sunnyvale WPCP 


HydroScienced 


Estimate Type: Planning 


Countywide Water Reuse Master Plan 


36 inch 


PL-33. Purified water PL from Palo Alto AWPF 38,820 feet 


to connection near Sunnyvale WPCP 
(Portfolio 2a alternate alignment, w/ either 
PL-9 or PL-31) 


Date: 5/7/2020 
Project Number: 437-001-105 


Prepared By: 


Checked By: 


J Machorro 
Clam 


‘Cost Summary by Division 


Spec. Division 
1- General Requirements 


$ 


Subtotal 
1,900,000 


Notes 


2 - Sitework 


$ 


30,700,000 


Raw Construction Subtotal | $ 32,600,000. 


Soft Costs 


Metric Value 
Construction Contingency) 


Construction Cost Subtotal, 


Tax on Materials (Applied to half of subtotal) 
Overhead and Profit 

Total Construction Cost 

Owner's Reserve for Change Orders 
Engineering Services (Design) 

Construction Management 

Engineering Services During Construction 


Cost 
8,200,000 
40,800,000 


4,800,000 
6,100,000 
48,700,000 
7,300,000 
7,300,000 
6,300,000 
5,800,000 


Notes 


Percentage of materials costs (materials cost 
estimated as 50% of construction cost subtotal) 


TOTAL CAPITAL GOST] S$ 75,400,000] 
$e SESS EES 


{tem 


1 Requirements: 


2- Sitework 


Traffic Control (Heavy Urban) 7% 


Size pr 


scription Metric Diameter(in) Quantity Unit Unit Cos! 


38,170 


36" Open cut pipeline 
36" HDD Pipeline 
Sheeting and Shoring 
Potholing (Heavy Urban) 


al Cost 
1,900,000 
1,900,000 
700,000 
27,500,000 
700,000 
1,900,000 


Notes 


7% of Divisions 2-17 


ANNUAL O&M COSTS 
Labor Cs 


ntity = Unit Value 


Annual Inspection and Pipeline Maintenance 38,820 


$1.63 $ 


TOTAL ANNUAL O&M COSTS $ 
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000 


63,000 Cost based on 1 Operator hour per 100 ft pipe 


63,000 
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Table 67. PL-44, 36-inch pipeline from PA AWPF to West Pipeline at Stevens Creek Blvd (West County TWA) 


HydroScienced 


Date: 5/13/2020 
Project Number: 437-004-105 
PL-44 - PA AWPF to West Pipeline at Stevens Diam 36 inch Prepared By: C Lam 


Creek Blvd (West County TWA) Length 56,600 feet Checked By: C Lam 
Check Date: 


Project: Countywide Water Reuse Master Plan 


Aspect: 


Estimate Type: Planning 


Cost Summary by Division 


Spec. Division Subtotal 
1- General Requirements 2,700,000 
Raw Construction Subtotal 
Value 


Construction Contingency) 12,000,000 
Construction Cost Subtotal 60,000,000 


Percentage of materials costs (materials cost 

Tax on Materials (Applied to half of subtotal) 2,700,000 |estimated as 50% of construction cost subtotal) 
Overhead and Profit] 9,000,000 
Total Construction Cost 71,700,000 
Owner's Reserve for Change Orders 10,800,000 
Engineering Services (Design) 10,800,000 
Construction Management) 9,320,000 
Engineering Services During Construction 8,600,000 


trem Description "Diameter (in) Quantity 


eral Requirements 
Traffic Control (Heavy Urban) 36 54,350 

2- Sitework 
36" Open cut pipeline 54,350 39,100,000 
36" HDD Pipeline 1,700 1,700,000 
Sheeting and Shoring 54,350 
Potholing (Heavy Urban) 56,600 


ANNUAL O&M COSTS Quantity Value cl Notes 
Labar Cos 


Annual Inspection and Pipeline Maintenance 56,600 LF $1.63 $ 92,000 
TOTAL ANNUAL O&M COSTS $ 92,000 
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Table 68. Westside AWPF (West County Treated Water Augmentation) 


Brown an Focus: Cost Summary 
Caldwell Element: AWPF (Westside TWA) 
Capacity / Treatment: 24 med 

Location: Palo Alto 


All capital costs are rounded to $1 million, and O&M costs are rounded to $100,000. 


[Capital Costs 
Raw / Construction Costs 
Contingency » Treatment Facility 
Construction Cost Subtotal 
Tax on Materials (applied to haif of subtotal) 
General Contractor Overhead and Profit 


Estimated Total Construction Cost 


[Construction Costs by Division Cost Summary % of Total Cost 
Division 01 - General Requirements 14,700,500 9% 
5 0% 

9,474,800 6% 

5 0% 

750,000 0% 

0% 

0% 


162,000,000 
41,000,000 
203,000,000 
10,000,000 
31,000,000 
244,000,000 


37,000,000 
37,000,000 
32,000,000 
30,000,000 
380,000,000 


Division 02 - Site Construction 
Division 03 - Concrete 
Division 04 - Masonry 
Division 05 ~ Metals 


Division OG - Woods, Plastics, and Composites 


Division 07 - Thermal and Moisture Protection 


$ 

$ 

§ 

$ 

$ 

$ 

Owner's Reserve for Change Orders $s 
Division 08 - Doors and Windows $s 
$ 

5 

$ 

$s 

$ 

$ 

$s 


Environmental Documentation and Permits 
Engineering Services (Design) 
Construction Management 


Division 09 ~ Finishes 

Division 10 - Specialties 

Division 14 ~ Equipment 

Division 12 - Furnishings 

Division 13 - Special Construction 


Engineering Services During Construction 


vue gare ole anann 


Division 14 - Conveying Systems 
Division 15 - Mechanical 
Division 17 - Instrumentation 
Division 24 - Fire Suppression 
Division 22 - Plumbing 
Division 23 - Heating, Ventilating, and Alf Conditioning (HVAC) 
Division 26 - Electrical 20,692,900 
Division 27 - Communications 
100-yr Lifecycle (present value, $2019) 174,000,000 Division 28 ~ Electronic Safety and Security 

30-yr Lifecycle (present Value, $2019) 75,000,000 Division 31 - Earthwork 4,054,200 
*See Appendix A-5 (Basis of Cost) for explanation of methodology Division 32 - Exterior Improvements 111,200 
Division 33 - Utilities 
Division 40 - Process Integration 21,497,000 
Division 44 - Material Processing and Handling Equipment 
Division 42 - Process Heating, Cooling, and Drying Equipment 
Division 43 - Process Gas and Liquid Handling, Purification, and Storage 21,941,800 
Division 44 - Pollution and Waste Control Equipment 
Division 46 - Water and Wastewater Equipment 62,309,600 
[TOTAL 162,000,000 


Consumables (Equipment, Mechanical, Electrical, 1&C) 3,640,000 
Energy/Power 5,760,000 

Chemicals 2,910,000 

Labor 3,850,000 

Total Annual O&M Cost 16,160,000 


Replacement and Renewal Costs* 


[AWPF Unit Cost ($/AF) 
Annualized Capital Cost 3%, 30 yrs 19,390,000 
Annual O&M Cost 16,160,000 


Annual R&R Cost —_ annual average of 30-r lifecycle 2,500,000 
Total Annual Cost 38,050,000 
Annual Yield AF 18,500 

'AWPF Unit Cost, 30-yr Lifecycle (S/AF) 
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Date:[275/2020 
Brown ao ¢ Focus: [Cost Inputs and R&R BC Project Number, [151772 
Caldwell 5 Aspect: |AWPF (Wesiside TWA) Estimate Version Number:|2.0 
Capacity:|24 med 

Location: [Palo Alto 


hod 0 


and O&M Name #10 (Besnriptien Sue Quanity Init 


Project Specific 


Division 01 - General 


Mobilization Mobilization 10% Ls $ 147,004,800 | 10% of Divisions 2-47 $ 14,700,500 
Requirements 
Division 31.- Earthwork _|Sitework Site Clear and Grub: z Acre 5 7760 $ 50,500 
Division 31 — Earthwork _|Sitework Strip Topsoil 31,460 SY 3 0.85 ry 26,800 
Division 31 — Earthwork |Sitework [Backfil Haul to Site (3 over entire site) 31,460 cy 3 5.88 $279,400 
Thi low, but cd it 
Division 31 - Earthwork sitework Backfill Placement (3! aver entire site) 31,460 cy $ 1.04 $ Sabot Pee eee ee ee 
for structural backfill here 
Division 31 — Earthwork _|Sttework Excavation 39,685 CY 3 78 iB 3 467,500 
Division 31 Earthwork __|Sitework (Compaction 15,730 cy 5 0.89 5 14,000 
Division 31 — Earthwork [Sitework Grading 31,460 SY 5 Lis 3 37.200 
Division 31 - Earthwork _|Sitework Shoring, Sheeting, and Bracing 0 ts 5 25,000 $ 6.300 
Division 31 — Earthwork [Sitework loffhaul Allowance D ts $ 75,000 | Engineer's Estimate 5 1,500 
Division 31 Earthwork |Sitework Aggregate Base 1,261 oY 5 56.49 $658,700, 
Division 31 Earthwork _|Sitework [Asphatt 741 SF 3 2.08 z 1.500 
Division 31 — Earthwork [Sitework Gravel 70,294 sy 5 463 $ 47,700 | 
Division 33 — Earthwork _[Sitework Site Dewatering Alowance 1 is $500,000 $500,000 
fr /AWP( i. 
Division 31. - Earthwork Sitework Landscaping Allowance a Ls $ 141,455 Extinsted fort SVAWeG tage seen $ 141,500 
proportional increase in cost with site acreage 
Estimated from SVAWPC costs; 
Division 31- Earthwork —_|Sitework Lighting and Secunity Allowance 4 is $ 847.182 timated from SVAWPC costs; assumes $ 847,200 
proportional increase in cost with site acreage 
Division 31 Earthwork _[Sitework Utiity Connections Allowance “ Ls $ 109,000) Endineer's estimate for weter, internet, sewer 409,000 
connections 
Division 26 ~ Electrical IStework New Electrical Service Allowance 1 is % 2,000,000 | Engineers estimate 32,000,000 
Assumes (2) 40’ diameter slabs; Based on 
|SVAWPC Schedule of ValUes- 14°x14" prestressed 
Division 31- Earthwork —_|Sitework Subgrade Structural Piles 2,513 SF $ 141.20 ae eens a Me bresmessec | 354,900 |inter Process Tank 
concrete piles including installation, fabrication, 
delivery Stt spacing between piles 
Division 31- Earthwork —_|Sitework 44-inch Waste Pipeline 4,200 iF 374,46 |14-inch, HDPE, 11° Cover s PIseivoss Wes Obagi SIT PRIATY 
available data in the spreadsheet, 
Division 31 - Earthwork __|Shework Sheeting and Shoring (Open Cut) Be ‘ot 449,400 |9to 44 of cover 5 plant infrastructure 
Division 31 Earthwork |Sitework Potholing| 2 EA 5 1233 = plant infrastructure 
Division 03 - Concrete concrete EQ Basin Slab 1,481 cy 5 645 $ EQ Basin 
Division 03 - Concrete concrete [EQ Basin Suspended Slab 7aL cy $ 1,150 See Site Work and Concrete Tab $ EQ Basin 
Division 03 - Concrete Concrete EQ Basin Werwell Walls 750 cy 3 1,090 See Site Work and Concrete Tab $ EQ Basin 
Division 03 - Concrete Concrete Ozone System Slab 185 cy 3 645 See Site Work and Concrete Tab $ 119,500 ozone and LOX Area 
Division 03 - Concrete Concrete LOX Area Slab 88 cy $ 645 See Site Work and Concrete Tab $ 56,800 [Ozone and LOX Area 
Division 03 ~ Concrete Concrete lozone Contactors Slab 320 cy $ 645 See Site Work and Concrete Tab $ 206,400 Jozone and LOX Area 
Division 03 - Concrete Concrete Ozone Contactor Walls 576 cy $ 1,090 See Site Work and Concreté Tab $ 627,900 [ozone and LOX Area 
Division 03 - Concrete Concrete BAC Filter Slab 427 cy $ 645 See Site Work and Conerete Tab $ 275,200 [Bac 
Division 03 - Concrete Concrete BAC Filter Walls 300 cy $ 1,090 See Site Work and Concrete Tab $ 327,000 [Bac 
Division 03 - Concrete Concrete UF Reverse Filtration Pumps Stab 31 cy 5 645 See Site Work and Concrete Tab $ 20,100 [Treatment Equipment 
Division 03 - Concrete Concrete Interprocess Tanks Slab 225 cy $ 645 See Site Work and Concrete Tab $ 145,300 [Treatment Equipment 
Division 03 - Concrete concrete ae Bis Corse Pitas, MONE 2a1 cy $ 645 See Site Work and Concrete Tab $ 136,200 | Treatment Equipment 
Division 03 - Concrete Concrete |Decarbonator Transfer Pumps Slab 53 cy $ 645 See Site Work and Concrete Tab $s 34,100 |Treatment Equipment 
Division 03 - Concrete Concrete adalat Toners SUV. Trenetes UMS 504 cy $ 645 See Site Work and Concrete Tab $ 324,900 [Treatment Equipment 
Division 03 ~ Concrete concrete Chlorine Contact Basin Siab 538 ey $ 645 See Site Work and Concrete Tab $ 346,900 [Treatment Equipment 
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Date:[275/2020 


Browne 5 Focus: [Cost inputs and R&R BC Project Number;[151772 

Caldwell 5 Aspect: |AWPF (Westside TWA) Estimate Version Number:|2.0 
Capacity:|24 mad Estimate Date: [R. Guillen 
Location: [Pala Alto Checked By:[D. Mulaceh 


Division and Grand Name 9 (Description Quantit ini Cast Method C2 Assuinptiens Total 
[Chlorine Contact Basin Walls, including interioy 
Division 03 - Concrete Concrete inetWie fo sical 233 cy $ 4,090 See Site Work and Concrete Tab $ 253,600 [Treatment Equipment 
Division 03 - Concrete concrete [Chlorine Contact Basin Suspended Slab 202 cy 5 645 See Site Work and Concrete Tab $ 130,100 {Treatment Equipment 
Division 03 — Concrete Concrete [chemical Storage Area Slab | 813 oY 3 645 See Site Work and Conorete Tab $524,600 [Chemical Storage 
Division 03 ~ Concrete Gonerete Chemical Storage Area Walls 72 oY 5 7080 See Site Work and Concrete Tab g 78,300 [Chemical Storage 
Division 03 — Concrete Concrete Siab for Process Building 4515 cy $ 645 See Site Work and Concrete Tab $__ 2,912,200 [Process Building 
Division 03 - Concrete Concrete Switchgear Slab 46 cy 3 645 See Site Work and Concrete Tab g 29,800 [Electrical 
Division 03 ~ Concrete Concrete Firansformer Slab 36 oI] 5 645 See Site Work and Concrete Tab 3 23,000 [Electrical 
I Mt 
Division 03 - Concrete concrete Waste Equalization Wetwell Slab 66 cy s 645 See Site Work and Conorete Tab $ 42,900 Paras pila oes ike 
lizatic Ml & Pury 
Division 03 - Concrete Concrete Waste Equalization Wetwell Walls 200 cy $ 1,090 See Site Work and Conerete Tab $ 218,000 hiatal sai diesen 
We lization We Hh & PA 
Division 03 - Conerete Concrete Piping Slab 26 cy $ 645 See Site Work and Concrete Tab s 16,900 [eet RaaiOn WOCHEIS FUTNE 
Division 32  Exte z 
bie mes Exterior [Chain Link Fence Around AWPF 2,100 Lr $ 53 $ 411,200 
Improvements 
Division 05 ~ Metals Metals Misc. Metals Allowance i is [ $ 750,000 | Engineers Estimate z 750,000 |for24 MGD faciity 
Division 09 — Finishes Finishes [Coating Allowance r ts $1,000,000 | Engineer's Estmate 31,000,000 |for 24 MGD facility 
Proposal trom Wedeco, Costs includes ozone 
Division 46 - Water and generators, LOX system, injection skids, reaction 
1 EA 7.455.890 7,455,900 
Wastewater Equipment arlaniens eccrte sya | ‘: systems, destruct units, cooling systems, Nitrogen $ sia 
boust skid, ozone control panel, and pumps. 
Scaled up from Flagstaff Study. costs cludes 
Division 46 - Water and scour blowers, centrifugal pumps, chemical 
1 741,624 5,741, 
Wastewater Equipment Baulprient edo Syston Ea B  RTALG metering pumps, chemical totes, GAC media, $) \S74d.700 
lunderdrain system, and sand media. 
= ————+—_—— 
46 - 
Dividion £6 ~ Waterisazt Equipment Infiuent Pumps (to feed UF) 100 10 ea $ 47,545 Interpolate from feed pumps on equip page $ 475,500 


Wastewater Equipment 


October 2019 Pall Proposal includes filter skids, 
Equipment Uitrafittration Treatment 1 ts $ 10,341,971 strainers, reverse filtration pumps, CIP equipment, | — 10,342,000 [Filtration Treatment 
air equipment 

Based on July 2016 So. SF quote for FRP tank; $7 
per gal including appurtenances 


Division 46 — Water and 
Wastewater Equipment 


Division 46 - Water and 


Equipment RO Flush Tank 12,000 1 $84,000 
Wastewater Equipment 


$ 84,000 


Filtration Treatment / Equipment cost 
Equipment RO Transfer Pumps: 200 5 EA 5 71,786 $ 359,000 |linearly interpolated based on 40 HP 
and 200 HP vendor estimates: 


Division 46 - Water and 
Wastewater Equipment 


Proposal from Pall includes cartridge filters, RO 
27,390,000 teed pumps, RO Skids, CIP equipment, CIP $ 27,390,000 [Filtration Treatment 
chemical pumps, Control panel, and startup 


Division 46 - Water and 
Wastewater Equipment 


S 


Equipment Reverse Osmosis 


Pisce 4Ge Water gis Equipment Decarbonator Transfer Pumps 25 4 EA $ 29,364 $ 117,500 |Fittration Treatment 
Wastewater Equipment 

5/4/17 proposal from Daniel Mechanical includes 
Equipment Decarbonator a EA $ 1,513,749 (4) decarbonator towers, flow distributor system, |% 4,513,800 |Filtravion Treatment 


media, fan system 


Division 46 — Waterand 
Wastewater Equipment 


Division 46 - Water and 


Pt 5 4 424 3 u 
Wastesfatey Enningy Equipment UV/AOP Transfer Pumps 0 FA $ 35,42 5 141,700 |uv/aor 
Division 46 — Water and 
Nieiort 46 = Water'aot Equipment UV influent Flowmeters 18 3 EA 8 9,315 Assumed 18° flowmeter s 28,000 |uv/AoP 
Wastewater Equipment 
Division 46 — Water and 
ba si ida Equipment Static Mixers 3 EA $ 12,132 $ 36,400 |uv/AOP 


Wastewater Equipment 
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Brown ao ¢ 


Date:| 


Focus:|Cost Inputs and R&R BC Project Number: 
Caldwell 5 Aspect: |AWPF (Wesiside TWA) Estimate Version Number: 
Capacity:|24 med Estimate Date: [R. Guillen 
Location: [Palo Alto Checked By:|D. Muleaeh 
i eMathod A> Cost Method B 
Di d0aM Name . Sue Quanity unit ash Metnod Cs Assumptions Gost—Tatal 
Equipment Adjusted Unit Projent-Sneciic 
2 duty, 1 standby 12mgd rated, Package includes 
Division 46 - Water and 
bid ale Equipment uy system 2 FA $ 6,799,239 reactors, ballasts, UV lamps, chemical feed/static |$ 6,799,300 |uy/AoP 
Wastewater Equipment 
mixing system 
Package includes one (1) Mernck Hydrated Lime 
ivision 46 ~ Water and 
DISSES” Set Equipment Lime System 1 FA $ 1,222,965 Storage Silo with High Density Lime Siurry $ — 1,223,000 |Lime System 
Wastewater Equipment 
Continuous Production and Metering System 
igsian Ais eaten a, Equipment Hydrogen Peroxide Metering Pumps 2 EA $ 37,500 Biaphcarn pum, ineloses valves aps $ 75,000 |Chemical Dosing 
Wastewater Equipment appurtenances 
Division 46 - Water and Diaphi , includes valves and 
hah ee Equipment Sodium Hydroxide Metering Pumps 2 EA $ 37.500 PALER EAGLE SR EINES et Fy 75,000 |chemical Dosing 
Wastewater Equipment. appurtenances: 
Division 46 - Water and Diaphragm pump, includes valves and 
It 4 
Westey tec Piermont Equipment ISodium Hypochlorite Metering Pumps fA 5 37,500 Kiehate hed $ 150,000 |chemical Dosing 
Di AG - Wat id Diaphi ), Include i] id 
asi sel Equipment Aq. Ammonia Metering Pumps 2 FA $s 37,500 RPE LAE UAE Ey Pipe ree at $ 75,000 |Chemical Dosing 
Wastewater Equipment appurtenances 
Dison se = Watarinad Equipment [Sodium Bisulfite Metering Pumps z EA $ 37,500 Diepirelan mama. inptudies vahves ane $ 75,000 |Chemical Dosing 
Wastewater Equipment appurtenances 
eles cadens Peenament Wase Eqcalizafion|Ranips 190 4 EA § 37,950 $ 451,800 [Additional Pumping Requirements 
Division 43 ~ Process Gas 
Jand Liquid Handling, Special Construction | Process Building 60,950 SF 8 219 265! x 230! furnished and installed $ 13,322,400 |Process Building 
Purification, and Storage 
~] Need two tanks (approx 170,000 gallons each) 
Division 43 - Process Gas ae ba bepakaniin He sh te ‘aids 
land Liquid Handling, |Special Construction _|Interprocess Storage Tank, 375,000 gallons a EA $ 534,375 tepn ean eae arta $ 534,400 |Storage Tanks 
: assumes 15 minutes of feed to the RO system at 
Purification, and Storage 
nate flow 
Division 43 - Process Gas 
7 
jand Liquid Handling, [Special Construction | Purified Water Storage Clearwell 4 2 EA $ 3,650,000 Nave DN Tanks cost proposal.needtwo4MG =}. 5 > 34.000 |prestressed Concrete Tanks 
Purification, and Storage 
Canopies for citric acid and sodium 
Division 43 ~ Process Gas bisulfite storage in UF CIP area, 
jand Liquid Handing, ISpecial Construction | Chemical Storage Area Canopy 1,412 SF 8 408 $ 152,200 Jestimated from SVAWPC canopy costs 
Purification, and Storage (assumes linear interpolation of unit 
cost based on 454 sf) 
[Division 43 — Process Gas 
land Liquid Handling, |Special Construction —_| RO Antiscalant (HDXLPE, Vert.) 4,100 2 EA $ 4,310 Assumes 30 day storage 8 8,700 |chemical Tanks 
Purification, and Storage 
Division 43 - Process Gas 
Jand Liquid Handling, Special Construction | Hydrogen Peroxide Tank (HOPE, Vert.) 2,500 2 FA § 12,275 Assumes 30 day storage $ 24,600 | Chemical Tanks 
Purification, and Storage 
Division 43 - Process Gas 
Jand Liquid Handling, [Special Construction | Sodium Bisulfite Tank (HOXLPE, Vert.) 2,000 2 FA 5 5,793 Assumes 30 day storage $ 411.600 |Chemical Tanks 
Purification, and Storage 
Division 43 - Process Gas 
and Liquid Handling, [Special Construction {Sodium Hydroxide Tank (Carbon Steel, Vert) 4,000 2 EA 8 48,000 Assumes 30 day storage $ 96,000 |chemical Tanks 
Purification, and Storage 
Division 43 - Process Gas 
land Liquid Handling, [Special Construction | Sodium Hypachiorite Tank (FRP, Vert.) 24,000 2 EA $ 220,500 Assumes 7 day storage $ 441,000 |chemical Tanks 
Purification, and Storage 
Division 43 - Process Gas 
land Liquid Handling, [Special Construction | Sulfurie Acid Tank (Lined Steel, Vert.) 4420 2 EA 8 13,440 Assumes 30 day storage $ 26,900 |chemical Tanks 
Purification, and Storage 
Division 43 - Process Gas 
and Liquid Handing, [Special Construction [Aqueous Ammonia Tank (Horz, Carbon Stee!) 1,000 2 EA $ 12,000 Assumes 30 day storage $ 24,000 |chemical Tanks 
Purification, and Storage 
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Appendix A-6 


Date:[275/2020 
Brown ay Focus: [Cost Inputs and R&R BC Project Number; [151772 
Caldwell 5 Aspeot:| AWPF (Westside TWA) Estimate Version Number:|2.0 

Capaeity:|24 mad Estimate Date: [R. Guillen 
Location:|Pala Alto Checked By:|D, Mulaceh 
e CostiMethod E ost Method'C 
Bivision ancl Ghd Noro 2D (Desenpii Stat ‘Quantity ini Cast} Assumptie ost-Tata 
Adjusted Unit tSpeetfc 

PRSSIy cPineeee Mechanical Piping allowance 30% wot 62,309,600 | 30% of Equipment Costs 18,692,900 

Integration 

Ditelow facets, Mechanical Valve allowance 5% ‘of 18,692,900 | 5% of Piping Allowance 934,700 

Integration 

ones 
Division SF; Bropase Mechanical Fitting allowance 5% wot 18,692,900 | 5% of Piping Allowance 934,700 
integration 
40 - 

oMision. 49 Sprccees Mechanical Supports allowance 5% bof 18,692,900 | 514 of Piping Allawance 934,700 

Integration 

Division 26 - Electrical Electrical Electrical Allowance 30% oF 62,309,600 | 30% of Equipment Costs 18,692,900 

Division 47 ~ instrumentation [lac 15 Allowance 25% ot 20,692,900 | 25% of Electrical Costs 5,173,300 

joam consumables Granular Activated Carbon Media Replacement 17,280 cF Based on replacement every 2 years 1,046,200 

joaM consumables lUF Membranes Replacement 810 Membranes/yr Based on a typical membrane lite of 3 years 4,604,100 

lous Consumables RO Membranes Replacement 924 Membranes/yr Based on a typical membrane life of 5 years 320,800 beaeeead PORE UA Be Revered fy) 

atic 

loa Constimables JUV Lamp Replacement 420 Lamps/yr Based on 12,000 hour replacement frequency 82,500 bre tee eae aR 

lallati it by 

loam Consumables UV Ballast Replacement 58 Ballast/yr Based on 5 year replacement frequency 45,800 | orator GARB. SOB COND BY 

oaM [Consumables Pumping Equipment Consumables 2 ‘ot $1,220,000 ]2% of Pumping Equipment Gost 24,400 

joaM [Consumables Electrical Consumables 25 Mot $20,682,900 |2% of Electrical Cost 413,900 

ORM Consumables instrumentation Consumables 2% ot $__5.273,300 ]2% of Instrumentation & Controls Cost 103,500 

(O&M. Power influent Pumps 5.227.908 kWh 540,500 

joaM Power [Ozone generator 2,810,500 kWh 280,800, 

aM, Power [Ozone cooling water pumps 143,769 kWh 14,900 

joaM Power ozone destruct heater 210,280 kWh 

O&M. Power [Ozone destruct blower 294,073 kWh 

(O&M. Power [GAC backwash pumps 114,362 kWh 

joaM Power BAC air scour blowers 37,794 kWh 

oem Power UF Air Scour 10,249 kWh 1.200 

joa Power [UF CIP 13,403, kWh 1.400 

O&M Power IRO Transfer Pumps 3,227,968 kWh 540,900 

O&M. Power RO Feed Pumps 32,674,800 kWh 3,380,400 

oaM Power RO inter Stage Pumps 653.496 kWh 67,700 

[oaM Power ROCIP 2.362 300 

joaM Power [Decarbonator Feed Pumps 653,496 67,700 

OKM Power [Decarbonator Blowers 522,797 54,100 

OaM Power UV/AOP Transfer Pumps: 1,306,992 735,300, 

foam Power [UV System 4,380,000 kWh 53,200 

O&M, Power RO Concentrate Waste Pumps 1176,293 kwh 121,700 

joaM Power Waste Equalization Pumps 196,049 kWh 20,300 

ORM Power [Chemical Metering Pumps 45,745 kWh [Assumed 7 duty chemical melering pumps 4,800 

0; a feed Is 1,600 Ib/day. Per DC Ti 

joRM Chemicals Liquid Oxygen 584,000 tb Fr Iaamcb acy hes 7 OY PE DE Tira 21,100 

estimate, cost is $72 per ton 

loam Chemicals Sodium Bisulfite 51,600 gal Cee eet oy ENTREES Waray Pree 116,100 

Estimates 
jit -d Water Pr 
jo&M Chemicals Ag. Ammonia 31,000 gal dete 83500 oinexpedlted Roriied Water Prog 3,100 
Estimates 
c Red Purified Water PI 
joRM Chemicals Citic Acid 3,600 gal $ pes nasal oe Etppdiied Paagied Walter Prager il 20,100 
Estimates: 
iff Pr 
loam Chemicals Hydrogen Peroxide 60,000 gal $ 5.14 ae eh Expedited Furified Water Progrant | 308,300 
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Appendix A-6 


Date:|2/5/2020 


Brownian ¢ Focus: |Cost Inputs and R&R BC Project Number:[151772 

Caldwell ; Aspect: |AWPF (Westside TWA) Estimate Version Number:|2.0 
Capacity:|24 med Estimate Date: [R. Guillen 
Location: [Palo Alto Checked By.[D. Mulacek 


st Method C 


Division and O&M Name 1 ID (Description 


Unit 


specific 


Casts based on Expedited Purified Water Program 
Estimates 

(Costs based on Expedited Puntied Water Program |¢ 529 609 
Estimates 

based on 12 mg/L dose g 131,500 
[Costs based on Expedited Purified Water Program 


loam Chemicals Sodium Hydroxide 96,000 $ 276,800 


JO&M Chemicals Sodium Hypochiorite 2,114,000 gal $ 0.61 


Chemicals Lime 877,226 


loam Chemicals Sulfuric Acid 26,880 gal 8 1.00 $ 26,900 
Estimates 
loam Chemicals RO Antiscalant 26,400 gal $ 20.56 eae sa la ec th ll 542,900 
based ze Purifi 
loam Chemicals RO Low pH Cleaner 20,400 gal $ 5.57 eaves PRERDEINGS PaSTied Waser Prasat "| 113,700 
> Purifir 
ORM Chemicals RO High pH Cleaner 20,400 gal $ 288 Rosts based Of Expecites Ean Water Progra, 58,900 


Estimates 


[Assumes three plant operators 40 
4 — 1,357,900 |hours per week for 52 weeks in a year 
(A FTE) 

[Assumes two Senior mechanics 40 

$ 1,075,000 |hours per week for 52 weeks in a year 
(3 FTE) 

[Assumes two control tech 40 hours 

$ 1,075,000 |per week for 52 weeks in a year (3 
FTE) 


JO&M Labor Water Plant Operator 8,320 hours/yr 8 163.20 


joam Labor St Mechanics 6,240 hours/yr $ 172.27 


joaM Labor Control Tech It 6,240 hours/yr $ 172.27 


Assumes one supervisor 40 hours per 


id 346,500 |. ek tor 52 weeks in a year (1 FTE) 


JO&M Labor [Supervisor 2,080 hours/yr $ 166.58. 
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Table 69. PS-18, pump station to convey Palo Alto AWPF purified water to West Pipeline at Stevens Creek (West County TWA) 


HydroScienced 


Date: 5/13/2020 
Project: Countywide Water Reuse Master Pian Projéot umber: 47-001405 
ct; PS-18- PS from PA AWPF to West Pipeline at Stevens Creek Flow 16,667 gpm Prepared By: C Lam 
Aspect: (west County TWA) TDH 500 feet Checked By: C Lam 
Horsepower 3,570 hp Check Date: 


Estimate Type: Planning 


Cost Summary by Division 
Sper 


. Division Subtotal 


4. - General Requirements 1,280,000 
2 - Sitework 1,450,000 
3.- Concrete 1,430,000 
11 - Equipment 1,450,000 


15 - Mechanical 1,000,000 
16 - Electrical 3,500,000 
17 - Instrumentation and Control 


ft Cas! alle Note 


Construction Contingency| 
Construction Cost Subtotal) 
Tax on Materials (Applied to half of subtotal) 


15% Overhead and Profit 

Total Construction Cost} 
15% Owner's Reserve for Change Orders} 
15% Engineering Services (Design) 


Construction Management! 
Engineering Services During Construction 
TOTAL CAPITAL COST| 


ftem 


3 Concrete 1,430,000 
11. - Equipment 1.4 0 
Vertical turbine pumps, cans, housing $ 1,200,000 

Surge Tank 1 ls $ 100,000 

Meters (flow. pressure, power, etc.) 1 Ls $ 150,000 

Water/Sewer/Storm Utility improvements 1 Ls $ 200,000 

Yard piping. Valves, and Appurtenances 2 Ls $ 800,000 

16 - Electrical $ 00,000 
Electrical Allowance (MCC, wiring, panels) ci is $ 2,500,000 

Standby generator 1 LS $ 1,000,000 

1&C/SCADA/ Programming Allowance $ 2,500,000 


ANNUAL 08 


M cOsTS 


Consumables 


Quantity Notes 


Equipment $1,450,000 
Mechanical 2% $1,000,000 
Electrical 2% $3,500,000 
Instrumentation $2,500,000 


2% of Division 14, 
2% of Division 15 
2% of Division 16 
2% of Division 17 


Electricity Requirement 20,985,268 kWh 
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Lifecycle Costs 
Table 70. Life-cycle cost for Portfolio 1a 


Portfolio 1a Summary of Lifecycle Unit Costs ($/AF) 


Unit Costs, excluding ROC management Unit Costs, excluding R&R and ROC management ROCM Unit Costs Only Unit Costs, including ROC management 


Time Horizon 


Low Estimate (Upper | High Estimate (Lower | Low Estimate (Upper | High Estimate (Lower Lowest Cost Highest Cost 


Low Estimate High Estimate 
Bound Yield) Bound Yield) Bound Yield) Bound Yield) Option Estimate } Option Estimate ee HenEst 


Lifecycle Unit Cost 

100-¥r Lifecycle: (S/AF), 

no R&R 
30-Yr Lifecycle: 3,200 

* ROC management costs included for context only. Estimated ROC management lifecycle costs are based on Task 6 - Evaluation of ROC Management Options Final Report (GHD 2020), deescalated from Jan 2020 

$ to Jul 2019 $ using the ENR Construction Cost Index for San Francisco. 


Lifecycle Cost Calculations, excluding ROC management 


Present Value Costin | Averaée Water |e ont vaiue vied] Averade Water | present Value Yield 
Operations Year Estimated Costs, excluding ROC management (August 2019 Dollars) ‘Supply System i Supply System i 
: 2018, excluding ROC ; in 2019, Upper in 2019, Lower 
# management Yield, Upper Bound (AF) Yield, Lower Bound Bound (AF) 
Bound (AF) (ar) 
Capital Cost ‘O&M Cost Total Cost 
100-Yr Lifecycle:|_$635,000,000 $1,960,000,000 $1,065,000,000 $3,660,000,000 $1,365,000,000 2,400,000 
30-Yr Lifecycle:| __ $635,000,000 $590,000,000 $190,000,000 $1,415,000,000 $975,000,000 720,000 419,000 

2019 $0 $O $0 
2020 $0 $0 $0 
2021 $0 $0 $0 
2022 $0 $0 $0 
2023 $0 $0 $0 
2024 $58,750,000 $0 $158,750,000 $140,811,317 
2025 $58,750,000 $0 $158,750,000 $137,474,556 
2026 $158,750,000 $0 $158,750,000 $134,216,865 
2027 $158,750,000 $0 $158,750,000 $131,036,370 
2028 Year 1 $19,600,000 $0 $19,600,000 $15,794,976 24,000 19,341. 19,000 15,311 
2029 Year 2 $19,600,000 $0 $19,600,000 $15,420,687 24,000 18,882 19,000 14,949 
2030 Year 3 $19,600,000 $0 $19,600,000 $15,055,268 24,000 18,435 19,000 14,594 
2031 Year 4 $19,600,000 $0 $19,600,000 $14,698,508 24,000 17,998 19,000 14,249 
2032 Year 5 $19,600,000 $0 $19,600,000 $14,350,202 24,000 417,572 19,000 13,944 
2033 Year 6 $19,600,000 $0 $19,600,000 $14,010,150 24,000 17,155 19,000 13,581 
2034 Year 7 $19,600,000 $0 ‘$19,600,000 $13,678,156 24,000 16,749 19,000 13,259 
2035 Year 8 $19,600,000 $365,116 $19,965,116 $13,602,793 24,000 16,352 19,000 12,945 
2036 Year 9 $19,600,000 $0 $19,600,000 $13,037,583 24,000 15,964 19,000 12,638 
2037 Year 10 $19,600,000 $2,203,078 $21,803,078 $14,159,359 24,000 15,586 19,000 12,339 
2038 Year 11 $19,600,000 $0 $19,600,000 $12,427,009 24,000 15,217 19,000 12,047 
2039 Year 12 $19,600,000 $0 $19,600,000 $12,132,530 24,000 14,856 19,000 11,761 
2040 Year 13 $19,600,000 $0 $19,600,000 $11,845,029 24,000 14,504 19,000 11,482 
2044 Year 14 $19,600,000 $0 $19,600,000 $11,564,344 24,000 44,160 19,000 11,240 
2042 Year 15 $19,600,000 $2,184,046 $21,784,046 $12,548,394 24,000 13,825 19,000 10,945 
2043 Year 16 $19,600,000 $365,116 $19,965,116 $11,228,098 24,000 13,497 19,000. 10,685 
2044 Year 17 $19,600,000 $0 $19,600,000 $10,761,559 24,000 13,177 19,000 10,432 
2045 Year 18 $19,600,000 $0 $19,600,000 $10,506,546 24,000 12,865 19,000 10,185 
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Operations Year 
# 


Year 19 


Estimated Costs, excluding ROC management (August 2019 Dollars) 


Capital Cost 


O&M Cost 
$19,600,000 


$0 


Total Cost 
$19,600,000 


Present Value Cost in 
2019, excluding ROC 
management 


$10,257,576 


Average Water 
Supply System 
Yield, Upper 
Bound (AF) 


24,000 


Average Water 
Supply System 
Yield, Lower Bound 
(AF) 


Present Value Yield) 
in 2019, Upper 
Bound (AF) 


12,560 19,000 


Present Value Yield 
in 2019, Lower 
Bound (AF) 


Year 20 


$19,600,000 


$25,597; aa 


$45,197,927 


$23,093,616 


24,000 


12,263 19,000 


Year 21 


2049 Year 22 


Year 23 


$19,600,000 
$19,600,000 
$19,600,000 


$19,600,000 $9,545,508 24,000 19,000 9,253 


$19,600,000 


$19,600,000 


$9,777,195 


$9,319,311 


24,000 


11,972 19,000 


Year 24 


$19,600,000 


Soa 


$19,965,116 


$9,267,964 


Year 25 


2053 Year 26 


Year 27 


$19,600,000 


$148,216,597 


$167,816,597 


$76,055,768 


$19,600,000 
$19,600,000 


$0 


$19,600,000 
$19,600,000 


$8,672,376 
$8,466,869 


Year 28 


$19,600,000 


$0 


$19,600,000 


$8,266,232 


Year 29 


$19,600,000 


$0 


$19,600,000 


$8,070,350 


Year 30 


$19,600,000 


$9,467,324 


$29,067,324 


$11,684,930 


Year 31 


$19,600,000 


$0 


$19,600,000 


$7,692,401 


Year 32 


$19,600,000 


$25,927 


$19,625,927 


$7,520,051 


Year 33 


$19,600,000 


$339,189 


19,939,189 


$7,459,039 


Year 34 


$19,600,000 


$0 


$19,600,000 


$7,158,404 


Year 35 


$19,600,000 


$0 


$19,600,000 


$6,988,774 


Year 36 


$19,600,000 


$0 


19,600,000 


$6,823,163 


Year 37 


$19,600,000 


$0 


$19,600,000 


$6,661,476 


Year 38 


$19,600,000 


$0 


19,600,000 


$6,503,622 


Year 39 


$19,600,000 


$0 


19,600,000 


$6,349,507 


Year 40 


$19,600,000 


$28,904,596 


$48,504,596 


$15,340,927 


Year 41 


2069 Year 42 $19,600,000 $0 $19,600,000 $5,908,732 2A, 000 19,000 5,728 


Year 43 


$19,600,000 


$19,600,000 


$339,189 


$0 


$19,939,189 


$19,600,000 


$6,156,884 


$5,768,715 


24,000 


Year 44 


$19,600,000 


$0 


19,600,000 


$5,632,016 


24,000 


Year 45 


2073 Year 46 $19,600,000 $0 $19,600,000 $5,368,258 24,000 6,573 19,000 5,204 


Year 47 


$19,600,000 


$19,600,000 


$2,184,046 


$0 


$21,784,046 


$19,600,000 


$6,111,265 


$5,241,048 


24,000 


24,000 


19,000 


Year 48 


$19,600,000 


$25,927 


$19,625,927 


$5,123,621 


24,000 


19,000 


Year 49 


$19,600,000 


$339,189 


$19,939,189 


$5,082,052 


24,000 


19,000 


Year 50 


$19,600,000 


$182,593,887 


$202,193,887 


$50,313,484 


24,000 


19,000 


Year 51 


$19,600,000 


$0 


$19,600,000 


$4,761,647 


24,000 


19,000 


Year 52 


$19,600,000 


$0 


$19,600,000 


$4,648,812 


24,000 


19,000 


Year 53 


$19,600,000 


$0 


$19,600,000 


$4,538,650 


24,000 


19,000 


Year 54 


$19,600,000 


$0 


$19,600,000 


$4,431,100 


24,000 


19,000 


Year 55 


$19,600,000 


$0 


$19,600,000 


$4,326,097 


24,000 


19,000 


Year 56 


$19,600,000 


$25,927 


$19,625,927 


$4,229,170 


24,000 


19,000 


Year 57 


$19,600,000 


$0 


$19,600,000 


$4,123,498 


24,000 


19,000 


Year 58 


$19,600,000 


$339,189 


$19,939,189 


$4,095,453 


24,000 


19,000 


Year 59 


$19,600,000 


$0 


$19,600,000 


$3,930,387 


24,000 


19,000 


Year 60 


$19,600,000 


$32,381,645 


$51,981,645 


$10,176,866 


24,000 


19,000 


Year 61 


2089 Year 62 $19,600,000 $9,133 $19,609,133 $3,659,249 24,000 19,000 3,546 


Year 63 


$19,600,000 


$19,600,000 


$6,215 


$13,290 


$19,606,215 


$19,613,290 


$3,747,508 


$3,573,294 


24,000 


19,000 


Year 64 


$19,600,000 


$45,070 


$19,645,070 


$3,494,272 


Year 65 


$19,600,000 


$27,302 


$19,627,302 
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Operations Year 
# 


Year 66 


Estimated Costs, excluding ROC management (August 2019 Dollars) 


Capital Cost 


O&M Cost 
$19,600,000 


$377,740 


Total Cost 
$19,977,740 


Average Water 
Supply System 
Yield, Upper 
Bound (AF) 


Present Value Cost in 
2019, excluding ROC 
management 


$3,387,029 


Present Value Yield 
in 2019, Upper 
Bound (AF) 


Average Water 
Supply System 
Yield, Lower Bound 
(AF) 


Present Value Yield 
in 2019, Lower 
Bound (AF) 


Year 67 


$19,600,000 


$53,893 


$19,653,893 


$3,253,164 


Year 68 


$19,600,000 


$74,590 


$19,674,590 


3,179,420 


Year 69 
Year 70 


$19,600,000 
$19,600,000 


$102,208 
$3,730,325 


$19,702,208 
$23,330,325 


3,108,435 


$3,593,623 24,000 


Year 71 


$19,600,000 


$186,233 


$19,786,233 


$2,975,497 24,000 


Year 72 


$19,600,000 


$273,573 


$19,873,573 


$2,917,811 24,000 


Year 73 


$19,600,000 


$326,034 


$19,926,034 


$2,856,188 24,000 


Year 74 


$19,600,000 


$764,150 


$20,364,150 


2,849,817 24,000 


Year 75 
Year 76 


$19,600,000 


$204,377,875 


$223,977,875 


$19,600,000 


$700,643 


$20,300,643 


$30,601,352 24,000 


24,000 


Year 77 
Year 78 


$19,600,000 
$19,600,000 


$886,252 
$1,109,875 


$20,486,252 
$20,709,875 


2,707,884 
$2,667,888 


$2,633,100 


24,000 


Year 79 


$19,600,000 


$1,376,090 


$20,976,090 


$2,603,749 


Year 80 


$19,600,000 


$30,109,067 


$49,709,067 


6,024,138 


Year 81 


$19,600,000 


$2,052,884 


$21,652,884 


2,561,886 


Year 82 


$19,600,000 


$2,470,070 


$22,070,070 


$2,549,368 


Year 83 
Year 84 


$19,600,000 
$19,600,000 


$3,281,648 
$3,470,318 


$22,881,648 
$23,070,318 


$2,580,483 


$2,540,107 24,000 


Year 85 


$19,600,000 


$4,052,143 


$23,652,143 


$2,542,457 24,000 


Year 86 


$19,600,000 


$4,684,439 


$24,284,439 


$2,548,567 24,000 


Year 87 


$19,600,000 


$5,361,511 


$24,961,511 


$2,557,547 24,000 


Year 88 
Year 89 
Year 90 


$19,600,000 
$19,600,000 
$19,600,000 


$6,101,316 
$6,815,818 
$16,797,289 


$25,701,316 
$26,415,818 
$36,397,289 


2,570,945 24,000 


$2,579,801 24,000 2,344 19,000 1,856 


$3,470,372 


Year 91 


$19,600,000 


$8,664,046 


$28,264,046 


$2,631,032 


Year 92 


$19,600,000 


$9,063,414 


$28,663,414 


$2,604,980 


Year 93 


$19,600,000 


$9,769,310 


$29,369,310 


$2,605,884 


Year 94 
Year 95 


$19,600,000 
$19,600,000 


$10,425,408 
$11,014,866 


$30,025,408 
$30,614,866 


2,600,968 


2,589,185 24,000 


Year 96 


$19,600,000 


$11,547,784 


$31,147,784 


$2,571,833 24,000 


Year 97 


$19,600,000 


$11,932,262 


$31,532,262 


$2,541,882 24,000 


Year 98 


$19,600,000 


$12,234,329 


$31,834,329 


$2,505,421 24,000 


Year 99 


$19,600,000 


$12,758,416 


$32,358,416 


2,486,321 24,000 


Year 100 


$19,600,000 


$229,804,032 


$249,404,032 


153 


$18,709,324 24,000 


[ BrownCaldwell : 


Appendix A-6 


Table 71. Life-cycle cost for Portfolio 1b 


Portfolio 1b Summary of Lifecycle Unit Costs ($/AF) 


Unit Costs, excluding ROC management Unit Costs, excluding R&R and ROC management ROCM Unit Costs Only Unit Costs, including ROC management 


Time Horizon 


Low Estimate (Upper | High Estimate (Lower | Low Estimate (Upper | High Estimate (Lower | Lowest Cost Highest Cost 


Low Estimat High Estimat 
Bound Yield) Bound Yield) Bound Yield) Bound Yield) Option Estimate | Option Estimate | W “SUma'e lemestimale 


Lifecycle Unit Cost ($/AF), 


100-Yr Lifecycle: no R&R 


30-Yr Lifecycle: 3,300 


* ROC management costs included for context only. Estimated ROC management lifecycle costs are based on Task 6 - Evaluation of ROC Management Options Final Report (GHD 2020), deescalated from Jan 2020 $ to 
Jul 2019 $ using the ENR Construction Cost Index for San Francisco. 


Lifecycle Cost Calculations, excluding ROC management 


; - Present Value Cost in | Average Water | pecontvaiue | Average Water 
Operations Year Estimated Costs, excluding ROC management (August 2019 Dollars) 2019, exleudingroc | SUPPYSISteM | Vie i4i, ao1q, | Supply System Present Value Yield in 2029, 
# misnagsrient Yield, Upper | yo scr Bound (ar)| Yield: Lower Lower Bound (AF) 
- Bound (AF) Bound (AF) 
Capital Cost O&M Cost Total Cost 
$630,000,000 $2,270,000,000 $1,210,000,000 $4,110,000,000 $1,495,000,000 2,400,000 742,000 
$630,000,000 $685,000,000 $235,000,000 $1,545,000,000 $1,045,000,000 
$0 $0 
$0 $0 
$0 $0 
$0 $0 
$0 $0 
$157,500,000 $157,500,000 $139,702,566 
2025 $157,500,000 $0 $157,500,000 $136,392,079 
2026 $157,500,000 $0 $157,500,000 $133,160,039 
2027 $157,500,000 $0 $157,500,000 $130,004,588 
2028 Year 1 $22,700,000 $0 $22,700,000 $18,293,160 24,000 19,344 19,800 15,956 
2029 Year2 $22,700,000 $0 $22,700,000 $17,859,673 24,000 18,882 19,800 15,578 
2030 Year 3 $22,700,000 $0 $22,700,000 $17,436,458 24,000 18,435 19,800 15,209 
2034 Year 4 $22,700,000 $0 $22,700,000 $17,023,272 24,000 17,998 19,800 14,848 
2032 Year 5 $22,700,000 $0 $22,700,000 $16,619,877 24,000 17,572 19,800 14,497 
2033 Year 6 $22,700,000 $0 $22,700,000 $16,226,041 24,000 17,155 19,800 14,153 
2034 Year7 $22,700,000 $0 $22,700,000 $15,841,538 24,000 16,749 19,800 13,818 
2035 Year8 $22,700,000 $372,443 $23,072,443 $15,719,902 24,000 16,352 19,800 13,490 
2036 Year 9 $22,700,000 $0 $22,700,000 $15,099,649 24,000 15,964 19,800 13,171 
2037 Year 10 $22,700,000 $3,941,495 $26,641,495 $17,301,524 24,000 15,586 19,800 12,859 
2038 Year 11 $22,700,000 $0 $22,700,000 $14,392,505 24,000 15,217 19,800 12,554 
2039 Year 12 $22,700,000 $0 $22,700,000 $14,051,451 24,000 14,856 19,800 12,256 
2040 Year 13 $22,700,000 $0 $22,700,000 $13,718,478 24,000 14,504 19,800 11,966 
2044 Year 14 $22,700,000 $0 $22,700,000 $13,393,395 24,000 14,160 19,800 11,682 
2042 Year 15 $22,700,000 $2,184,046 $24,884,046 $14,334,105 24,000 13,825 19,800 11,406 
2043 Year 16 $22,700,000 $372,443 $23,072,443 $12,975,615 24,000 13,497 19,800 11,135 
2044 Year 17 $22,700,000 $0 $22,700,000 $12,463,643 24,000 13,177 19,800 10,871 
2045 Year 18 $22,700,000 $0 $22,700,000 $12,168,296 24,000 12,865 19,800 10,614 
2046 Year 19 $22,700,000 $0 $22,700,000 $11,879,947 24,000 12,560 19,800 10,362 
2047 Year 20 $22,700,000 $25,062,881 $47,762,881 $24,404,164 24,000 12,263 19,800 10,117 
2048 Year 21 $22,700,000 $0 $22,700,000 $11,323,588 24,000 11,972 19,800 9,877 
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Present Value Cost in iveteiee Wate! Present Value pveree Weer 
Operations Year Estimated Costs, excluding ROC management (August 2019 Dollars) 2019, exlcuding ROC Supply System Yield in 2019. Supply System | Present Value Yield in 2019, 
# management Yield, Upper Upper Bound (AF) Yield, Lower Lower Bound (AF) 
Bound (AF) Bound (AF) 
Capital Cost O&M Cost Total Cost 
$22,700,000 $22,700,000 $11,055,256 19,800 9,643 
Year 23 $22,700,000 $22,700,000 $10,793,283 24,000 19,800 9,414 
Year 24 $22,700,000 $372,443 $23,072,443 $10,710,409 24,000 19,800 9,194 
Year 25 $22,700,000 $187,950,373 $210,650,373 $95,468,364 24,000 19,800 8,974 
Year 26 $22,700,000 $0 $22,700,000 $10,044,027 24,000 19,800 8,761 
Year 27 $22,700,000 $0 $22,700,000 $9,806,017 24,000 19,800 8,553 
Year 28 $22,700,000 $0 $22,700,000 $9,573,647 24,000 19,800 8,351 
Year 29 $22,700,000 $0 $22,700,000 $9,346,783 24,000 19,800 8,153 
Year 30 $22,700,000 $12,546,113 $35,246,113 $14,168,775 24,000 19,800 7,960 
Year 31 $22,700,000 $0 $22,700,000 $8,909,056 24,000 19,800 7,771 
Year 32 $22,700,000 $25,927 $22,725,927 $8,707,875 24,000 19,800 7,587 
Year 33 $22,700,000 $346,516 $23,046,516 $8,621,457 24,000 19,800 7,407 
Year 34 $22,700,000 $0 $22,700,000 $8,290,601 24,000 19,800 7,231 
Year 35 $22,700,000 $0 $22,700,000 $8,094,141 24,000 19,800 7,060 
Year 36 $22,700,000 $0 $22,700,000 $7,902,337 24,000 19,800 6,893 
Year 37 $22,700,000 $0 $22,700,000 $7,715,077 24,000 19,800 6,729 
Year 38 $22,700,000 $0 $22,700,000 $7,532,256 24,000 19,800 6,570 
Year 39 $22,700,000 $0 $22,700,000 $7,353,766 24,000 19,800 6,414 
Year 40 $22,700,000 $28,369,550 $51,069,550 $16,152,165 24,000 19,800 6,262 
Year 41 $22,700,000 $346,516 $23,046,516 $7,116,374 24,000 19,800 6,114 
Year 42 $22,700,000 $0 $22,700,000 $6,843,277 24,000 19,800 5,969 
Year 43 $22,700,000 $0 $22,700,000 $6,681,114 24,000 19,800 5,828 
Year 44 $22,700,000 $0 $22,700,000 $6,522,794 24,000 19,800 5,689 
Year 45 $22,700,000 $2,184,046 $24,884,046 $6,980,934 24,000 19,800 5,555 
Year 46 $22,700,000 $0 $22,700,000 $6,217,319 24,000 19,800 5,423 
Year 47 $22,700,000 $0 $22,700,000 $6,069,989 24,000 19,800 5,295 
Year 48 $22,700,000 $25,927 $22,725,927 $5,932,919 24,000 19,800 5,169 
2076 Year 49 $22,700,000 $346,516 $23,046,516 $5,874,040 24,000 6,117 19,800 5,047 
2077 Year 50 $22,700,000 $233,717,090 $256,417,090 $63,806,268 24,000 5,972 19,800 4,927 
2078 Year 51 $22,700,000 $0 $22,700,000 $5,514,765 24,000 5,831 19,800 4,810 
2079 Year 52 $22,700,000 $0 $22,700,000 $5,384,083 24,000 5,692 19,800 4,696 
2080 Year 53 $22,700,000 $0 $22,700,000 $5,256,498 24,000 5,558 19,800 4,585 
2081 Year 54 $22,700,000 $0 $22,700,000 $5,131,937 24,000 5,426 19,800 4,476 
2082 Year 55 $22,700,000 $0 $22,700,000 $5,010,327 24,000 5,297 19,800 4,370 
2083 Year 56 $22,700,000 $25,927 $22,725,927 $4,897,186 24,000 5,172 19,800 4,267 
2084 Year 57 $22,700,000 $0 $22,700,000 $4,775,684 24,000 5,049 19,800 4,166 
2085 Year 58 $22,700,000 $346,516 $23,046,516 $4,733,690 24,000 4,930 19,800 4,067 
2086 Year 59 $22,700,000 $0 $22,700,000 $4,552,030 24,000 4,813 19,800 3,970 
2087 Year 60 $22,700,000 $33,185,509 $55,885,509 $10,941,157 24,000 4,699 19,800 3,876 
2088 Year 61 $22,700,000 $4,044 $22,704,044 $4,339,623 24,000 4,587 19,800 3,785 
2089 Year 62 $22,700,000 $5,943 $22,705,943 $4,237,143 24,000 4,479 19,800 3,695 
2090 Year 63 $22,700,000 $8,650 $22,708,650 $4,137,230 24,000 4,372 19,800 3,607 
2091 Year 64 $22,700,000 $38,384 $22,738,384 $4,044,480 24,000 4,269 19,800 3,522 
2092 Year 65 $22,700,000 $17,767 $22,717,767 $3,945,059 24,000 4,168 19,800 3,438 
2093 Year 66 $22,700,000 $371,603 $23,071,603 $3,911,564 24,000 4,069 19,800 3,357 
2094 Year 67 $22,700,000 $35,071 $22,735,071 $3,763,169 24,000 3,973 19,800 3,277 
2095 Year 68 $22,700,000 $48,539 $22,748,539 $3,676,171 24,000 3,878 19,800 3,200 
2096 Year 69 $22,700,000 $66,511 $22,766,511 $3,591,893 24,000 3,787 19,800 3,124 
2097 Year 70 $22,700,000 $5,420,314 $28,120,314 $4,331,435 24,000 3,697 19,800 3,050 


[ BrownCaldwell : 


155 


Appendix A-6 


Average Water 


Average Water 
Pr I i 
Operations Year Estimated Costs, excluding ROC management (August 2019 Dollars) resent Value Costin | only system Supply System | Present Value Yield in 2019, 


# 2019, exlcuding ROC 
management 


Present Value 
Yield in 2019, 


Yield, Upper Upper Bound (AF) Yield, Lower Lower Bound (AF) 


Bound (AF) Bound (AF) 


Capital Cost O&M Cost Total Cost 
Year 71 $22,700,000 $121,189 $22,821,189 $3,431,901 
Year 72 $22,700,000 $187,080 $22,887,080 $3,360,250 
Year 73 $22,700,000 $212,164 $22,912,164 $3,284,219 
Year 74 $22,700,000 $623,056 $23,323,056 $3,263,895 
Year 75 $22,700,000 $245,336,738 $268,036,738 $36,620,968 
Year 76 $22,700,000 $455,938 $23,155,938 $3,088,749 
Year 77 $22,700,000 $576,721 $23,276,721 $3,031,285 
Year 78 $22,700,000 $722,241 $23,422,241 $2,977,956 24,000 A 19,800 
Year 79 $22,700,000 $895,478 $23,595,478 $2,928,892 24,000 19,800 
Year 80 $22,700,000 $28,984,058 $51,684,058 $6,263,483 24,000 19,800 
Year 81 $22,700,000 $1,335,895 $24,035,895 $2,843,835 24,000 19,800 
Year 82 $22,700,000 $1,607,375 $24,307,375 $2,807,805 24,000 19,800 
Year 83 $22,700,000 $2,261,294 $24,961,294 $2,815,015 24,000 19,800 
Year 84 $22,700,000 $2,258,277 $24,958,277 $2,747,976 24,000 19,800 
Year 85 $22,700,000 $2,636,894 $25,336,894 $2,723,557 24,000 19,800 
Year 86 $22,700,000 $3,048,354 $25,748,354 $2,702,199 24,000 19,800 
Year 87 $22,700,000 $3,488,953 $26,188,953 $2,683,310 24,000 f 19,800 
Year 88 $22,700,000 $3,979,431 $26,679,431 $2,668,788 24,000 f 19,800 
Year 89 $22,700,000 $4,435,330 $27,135,330 $2,650,070 24,000 i 19,800 
Year 90 $22,700,000 $17,149,486 $39,849,486 $3,799,528 24,000 19,800 
Year 91 $22,700,000 $5,763,839 $28,463,839 $2,649,630 19,800 
Year 92 $22,700,000 $5,897,934 $28,597,934 $2,599,029 19,800 
Year 93 $22,700,000 $6,357,289 $29,057,289 $2,578,199 19,800 
Year 94 $22,700,000 $6,784,238 $29,484,238 $2,554,089 19,800 
Year 95 $22,700,000 $7,167,822 $29,867,822 $2,526,006 19,800 
Year 96 $22,700,000 $7,523,669 $30,223,669 $2,495,530 19,800 
Year 97 $22,700,000 $7,764,809 $30,464,809 $2,455,833 19,800 
Year 98 $22,700,000 $7,961,376 $30,661,376 $2,413,108 19,800 
Year 99 $22,700,000 $8,428,212 $31,128,212 $2,391,795 19,800 
Year 100 $22,700,000 $283,405,275 $306,105,275 $22,962,832 19,800 
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Table 72. Life-cycle cost for Portfolio 1c 


Portfolio 1c 


Summary of Lifecycle Unit Costs ($/AF) 


Time Horizon 


100-Yr Lifecycle: 


Unit Costs, excluding ROC management 


Unit Costs, excluding R&R and ROC management 


ROCM Unit Costs Only 


Unit Costs, including ROC management 


Low Estimate (Upper 
Bound Yield) 


High Estimate (Lower 
Bound Yield) 


Low Estimate (Upper 
Bound Yield) 


High Estimate (Lower 
Bound Yield) 


Lowest Cost 
Option Estimate 


Highest Cost 
Option Estimate 


Low Estimate High Estimate 


Lifecycle Unit Cost ($/AF), 
no R&R 


30Y* Lifecycle: 


2,500 


* ROC management costs included for context only. Estimated ROC management lifecycle costs are based on Task 6 - Evaluation of ROC Management Options Final Report (GHD 2020), deescalated from Jan 2020 $ to 
Jul 2019 $ using the ENR Construction Cost Index for San Francisco. 


Lifecycle Cost Calculations, excluding ROC management 


Present Value Cost in | “Verge Water |p ecent value | Average Water 
Operations Year Estimated Costs, excluding ROC management (August 2019 Dollars) 2019, exlcuding ROC Supply System Yield in 2049, Supply System | Present Value Yield in 2019, 
# rideaueinent Yield, Upper | yer Bound (AF)] Yield: Lower Lower Bound (AF) 
Bound (AF) Bound (AF) 
Capital Cost O&M Cost Total Cost 
100-Yr Lifecycle:| _ $535,000,000 $2,230,000,000 $1,170,000,000 $3,935,000,000 $1,395,000,000 2,400,000 742,000 
'30-Yr Lifecycle:| _ $535,000,000 $670,000,000 $230,000,000 $1,435,000,000 $955,000,000 720,000) 419,000 
2024 $133,750,000 $0 $133,750,000 $118,636,306 
2025 $133,750,000 $0 $133,750,000 $115,825,019 
2026 $133,750,000 $0 $133,750,000 $113,080,351 
2027 $133,750,000 $0 $133,750,000 $110,400,721 
2028 Year 1 $22,300,000 $0 $22,300,000 $17,970,814 24,000 19,341 24,000 19,341 
2029 Year 2 $22,300,000 $0 $22,300,000 $17,544,965 24,000 18,882 24,000 18,882 
2030 Year 3 $22,300,000 $0 $22,300,000 $17,129,208 24,000 18,435 24,000 18,435 
2031 Year 4 $22,300,000 $0 $22,300,000 $16,723,302 24,000 17,998 24,000 17,998 
2032 Year 5 $22,300,000 $0 $22,300,000 $16,327,016 24,000 17,572 24,000 17,572 
2033 Year 6 $22,300,000 $0 $22,300,000 $15,940,120 24,000 17,155 24,000 17,155 
2034 Year 7 $22,300,000 $0 $22,300,000 $15,562,392 24,000 16,749 24,000 16,749 
2035 Year 8 $22,300,000 $365,116 $22,665,116 $15,442,378 24,000 16,352 24,000 16,352 
2036 Year 9 $22,300,000 $0 $22,300,000 $14,833,576 24,000 15,964 24,000 15,964 
2037 Year 10 $22,300,000 $2,752,528 $25,052,528 $16,269,617 24,000 15,586 24,000 15,586 
2038 Year 11 $22,300,000 $0 $22,300,000 $14,138,893 24,000 15,217 24,000 15,217 
2039 Year 12 $22,300,000 $0 $22,300,000 $13,803,848 24,000 14,856 24,000 14,856 
2040 Year 13 $22,300,000 $0 $22,300,000 $13,476,742 24,000 14,504 24,000 14,504 
2041 Year 14 $22,300,000 $0 $22,300,000 $13,157,388 24,000 14,160 24,000 14,160 
2042 Year 15 $22,300,000 $2,184,046 $24,484,046 $14,103,691 24,000 13,825 24,000 13,825 
2043 Year 16 $22,300,000 $365,116 $22,665,116 $12,746,540 24,000 13,497 24,000 13,497 
2044 Year 17 $22,300,000 $0 $22,300,000 $12,244,019 24,000 13,177 24,000 13,177 
2045 Year 18 $22,300,000 $0 $22,300,000 $11,953,876 24,000 12,865 24,000 12,865 
2046 Year 19 $22,300,000 $0 $22,300,000 $11,670,609 24,000 12,560 24,000 12,560 
2047 Year 20 $22,300,000 $21,209,840 $43,509,840 $22,231,098 24,000 12,263 24,000 12,263 
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Present Value Cost in | Average Water |p ecotvatue | Average Water 
Operations Year Estimated Costs, excluding ROC management (August 2019 Dollars) S616 eeudine ROG Supply System | Ji aga, | SupplySystem |Present Value Yield in 2019, 
# management Yield, Upper Upper Bound (AF) Yield, Lower Lower Bound (AF) 
Bound (AF) Bound (AF) 
Capital Cost O&M Cost Total Cost 

Year 21 $22,300,000 $22,300,000 $11,124,053 24,000 11,972 24,000 11,972 
Year 22 $22,300,000 $22,300,000 $10,860,450 24,000 11,688 24,000 11,688 
Year 23 $22,300,000 $22,300,000 $10,603,093 24,000 11,411 24,000 11,411 
Year 24 $22,300,000 $22,665,116 $10,521,325 24,000 14,144 24,000 14,141 
Year 25 $22,300,000 $213,275,335 $96,658,017 24,000 10,877 24,000 10,877 
Year 26 $22,300,000 $22,300,000 $9,867,040 24,000 10,619 24,000 10,619 
Year 27 $22,300,000 $22,300,000 $9,633,224 24,000 10,368 24,000 10,368 

Year 28 $22,300,000 $22,300,000 $9,404,948 24,000 24,000 

Year 29 $22,300,000 $22,300,000 $9,182,082 24,000 24,000 

Year 30 $22,300,000 $9,860,068 $32,160,068 $12,928,199 24,000 24,000 

Year 31 $22,300,000 $0 $22,300,000 $8,752,068 24,000 24,000 

Year 32 $22,300,000 $25,927 $22,325,927 $8,554,608 24,000 24,000 

Year 33 $22,300,000 $22,639,189 $8,469,080 24,000 24,000 

Year 34 $22,300,000 $22,300,000 $8,144,514 24,000 24,000 

Year 35 $22,300,000 $22,300,000 $7,951,513 24,000 24,000 

Year 36 $22,300,000 $22,300,000 $7,763,088 24,000 24,000 

Year 37 $22,300,000 $22,300,000 $7,579,129 24,000 24,000 

Year 38 $22,300,000 $22,300,000 $7,399,529 24,000 24,000 

Year 39 $22,300,000 $22,300,000 $7,224,184 24,000 24,000 

Year 40 $22,300,000 $46,816,509 $14,807,023 24,000 24,000 

Year 41 $22,300,000 $22,639,189 $6,990,598 24,000 24,000 

Year 42 $22,300,000 $22,300,000 $6,722,690 24,000 24,000 

Year 43 $22,300,000 $22,300,000 $6,563,385 24,000 24,000 

Year 44 $22,300,000 $22,300,000 $6,407,855 24,000 24,000 

Year 45 $22,300,000 $24,484,046 $6,868,719 24,000 24,000 

Year 46 $22,300,000 $22,300,000 $6,107,763 24,000 24,000 

Year 47 $22,300,000 $22,300,000 $5,963,029 24,000 24,000 

Year 48 $22,300,000 $22,325,927 $5,828,494 24,000 24,000 

Year 49 $22,300,000 $22,639,189 $5,770,221 24,000 24,000 

Year 50 $22,300,000 $258,846,354 $64,410,760 24,000 24,000 

Year 51 $22,300,000 $22,300,000 $5,417,588 24,000 24,000 

Year 52 $22,300,000 $22,300,000 $5,289,209 24,000 24,000 

Year 53 $22,300,000 $22,300,000 $5,163,873 24,000 24,000 

Year 54 $22,300,000 $22,300,000 $5,041,506 24,000 24,000 

Year 55 $22,300,000 $22,300,000 $4,922,039 24,000 24,000 

Year 56 $22,300,000 $25,927 $22,325,927 $4,810,990 24,000 24,000 

Year 57 $22,300,000 $0 $22,300,000 $4,691,531 24,000 24,000 

Year 58 $22,300,000 $339,189 $22,639,189 $4,650,026 24,000 24,000 

Year 59 $22,300,000 $0 $22,300,000 $4,471,818 24,000 24,000 

Year 60 $22,300,000 $27,777,158 $50,077,158 $9,804,009 24,000 24,000 
2088 Year 61 $22,300,000 $2,665 $22,302,665 $4,262,904 24,000 4,587 24,000 4,587 
2089 Year 62 $22,300,000 $3,919 $22,303,919 $4,162,124 24,000 4,479 24,000 4,479 
2090 Year 63 $22,300,000 $5,704 $22,305,704 $4,063,818 24,000 4,372 24,000 4,372 
2091 Year 64 $22,300,000 $34,142 $22,334,142 $3,972,577 24,000 4,269 24,000 4,269 
2092 Year 65 $22,300,000 $11,716 $22,311,716 $3,874,546 24,000 4,168 24,000 4,168 
2093 Year 66 $22,300,000 $355,732 $22,655,732 $3,841,057 24,000 4,069 24,000 4,069 
2094 Year 67 $22,300,000 $23,126 $22,323,126 $3,694,983 24,000 3,973 24,000 3,973 
2095 Year 68 $22,300,000 $32,007 $22,332,007 $3,608,859 24,000 3,878 24,000 3,878 
2096 Year 69 $22,300,000 $43,860 $22,343,860 $3,525,214 24,000 3,787 24,000 3,787 
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Present Value Cost in Average Water Present Value Average Water 

Operations Year Estimated Costs, excluding ROC management (August 2019 Dollars) 7 Supply System eras Supply System | Present Value Yield in 2019, 

Year 2019, exicuding ROC 7 Yield in 2019, : 
# management Yield, Upper Upper Bound (AF) Yield, Lower Lower Bound (AF) 
- Bound (AF) Bound (AF) 
Capital Cost O&M Cost R&R Total Cost 

2097 Year 70 $22,300,000 $4,257,920 $26,557,920 $4,090,776 24,000 3,697 
2098 Year 71 $22,300,000 $79,914 $22,379,914 $3,365,541 24,000 3,609 
2099 Year 72 $22,300,000 $132,194 $22,432,194 $3,293,464 24,000 3,524 
2100 Year 73 $22,300,000 $139,906 $22,439,906 $3,216,526 24,000 3,440 
2101 Year 74 $22,300,000 $521,544 $22,821,544 $3,193,712 24,000 3,359 
2102 Year 75 $22,300,000 $248,172,220 $270,472,220 $36,953,720 24,000 3,279 
2103 Year 76 $22,300,000 $300,655 $22,600,655 $3,014,681 24,000 3,201 
2104 Year 77 $22,300,000 $380,302 $22,680,302 $2,953,615 24,000 3,125 
2105 Year 78 $22,300,000 $476,261 $22,776,261 $2,895,824 24,000 3,051 
2106 Year 79 $22,300,000 $590,497 $22,890,497 $2,841,383 24,000 2,979 
2107 Year 80 $22,300,000 $24,699,340 $46,999,340 $5,695,752 24,000 2,909 
2108 Year 84 $22,300,000 $880,918 $23,180,918 $2,742,677 24,000 2,840 
2109 Year 82 $22,300,000 $1,059,937 $23,359,937 $2,698,364 24,000 2,772 
2110 Year 83 $22,300,000 $1,601,833 $23,901,833 $2,695,534 24,000 2,707 
2111 Year 84 $22,300,000 $1,489,156 $23,789,156 $2,619,253 24,000 2,642 
2112 Year 85 $22,300,000 $1,738,823 $24,038,823 $2,584,023 24,000 2,580 
2113 Year 86 $22,300,000 $2,010,148 $24,310,148 $2,551,265 24,000 2,519 
2114 Year 87 $22,300,000 $2,300,688 $24,600,688 $2,520,577 24,000 2,459 
2115 Year 88 $22,300,000 $2,632,949 $24,932,949 $2,494,084 24,000 2,401 
2116 Year 89 $22,300,000 $2,924,749 $25,224,749 $2,463,480 24,000 2,344 
2117 Year 90 $22,300,000 $12,612,735 $34,912,735 $3,328,824 24,000 2,288 
2118 Year 91 $22,300,000 $3,911,484 $26,211,484 $2,439,964 24,000 2,234 
2119 Year 92 $22,300,000 $3,889,221 $26,189,221 $2,380,121 24,000 2,181 
2120 Year 93 $22,300,000 $4,192,128 $26,492,128 $2,350,597 24,000 2,129 
2121 Year 94 $22,300,000 $4,473,668 $26,773,668 $2,319,284 24,000 2,079 
2122 Year 95 $22,300,000 $4,726,611 $27,026,611 $2,285,717 24,000 2,030 
2123 Year 96 $22,300,000 $4,970,094 $27,270,094 $2,251,657 24,000 1,982 
2124 Year 97 $22,300,000 $5,120,277 $27,420,277 $2,210,407 24,000 1,935 
2125 Year 98 $22,300,000 $5,249,897 $27,549,897 $2,168,229 24,000 1,889 
2126 Year 99 $22,300,000 $5,668,428 $27,968,428 $2,149,007 24,000 1,844 
2127 Year 100 $22,300,000 $295,310,257 $317,610,257 $23,825,891 24,000 1,800 
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Table 73. Life-cycle cost for Portfolio 1d 


Portfolio 1d Summary of Lifecycle Unit Costs ($/AF) 


Unit Costs, excluding ROC management Unit Costs, excluding R&R and ROC management ROCM Unit Costs Only Unit Costs, including ROC management 


Time Horizon 


Low Estimate (Upper | High Estimate (Lower | Low Estimate (Upper High Estimate (Lower Lowest Cost Highest Cost 


Bound Yield) Bound Yield) Bound Yield) Bound Yield) Option Estimate | Option Estimate | ‘ow Estimate High ESniate 


Lifecycle Unit Cost ($/AF), 


100-Yr Lifecycle: no R&R 


30-Yr Lifecycle: 2,600 
*ROc management costs included for context only. Estimated ROC management lifecycle costs are based on Task 6 - Evaluation of ROC Management Options Final Report (GHD 2020), deescalated from Jan 2020 $ to 
Jul 2019 $ using the ENR Construction Cost Index for San Francisco. 


Lifecycle Cost Calculations, excluding ROC management 


Present Value Goat | SVOREE WET | pecenvaiue || MOREE er 
Operations Year Estimated Costs, excluding ROC management (August 2019 Dollars) 2019, exlcuding ROC Supply System Yield in 2019 Supply System | Present Value Yield in 2019, 
# rmahsesrient Yield, Upper | yor Bound (ar)| Yields Lower Lower Bound (AF) 
Bound (AF) Bound (AF) 
Capital Cost O&M Cost R&R Total Cost 
100-Yr Lifecycle:|  $585,000,000 $2,230,000,000 $1,200,000,000 $4,015,000,000 $1,440,000,000 2,400,000 742,000 
30-Yr Lifecycle:] _$585,000,000 $670,000,000 $230,000,000 $1,485,000,000 $1,000,000,000 720,000 
2019 $0 $0 $0 
2020 $0 $0 $0 
2021 $0 $0 $0 
2022 $0 $0 $0 
2023 $0 $0 $0 
2024 $146,250,000 $0 $46,250,000 $129,723,811 
2025 $146,250,000 $0 $46,250,000 $126,649,787 
2026 $146,250,000 $0 $146,250,000 $123,648,608 
2027 $146,250,000 $0 $146,250,000 $20,718,546 
2028 Year 1 $22,300,000 $0 $22,300,000 $17,970,814 24,000 19,341 24,000 19,341 
2029 Year 2 $22,300,000 $0 $22,300,000 $17,544,965 24,000 18,882 24,000 18,882 
2030 Year 3 $22,300,000 $0 $22,300,000 $17,129,208 24,000 18,435 24,000 18,435 
2031 Year 4 $22,300,000 $0 $22,300,000 $16,723,302 24,000 17,998 24,000 17,998 
2032 Year 5 $22,300,000 $0 $22,300,000 $16,327,016 24,000 17,572 24,000 17,572 
2033 Year 6 $22,300,000 $0 $22,300,000 $15,940,120 24,000 17,155 24,000 17,155 
2034 Year 7 $22,300,000 $0 $22,300,000 $15,562,392 24,000 16,749 24,000 16,749 
2035 Year 8 $22,300,000 $365,116 $22,665,116 $15,442,378 24,000 16,352 24,000 16,352 
2036 Year 9 $22,300,000 $0 $22,300,000 $14,833,576 24,000 15,964 24,000 15,964 
2037 Year 10 $22,300,000 $2,752,528 $25,052,528 $16,269,617 24,000 15,586 24,000 15,586 
2038 Year 11 $22,300,000 $0 $22,300,000 $14,138,893 24,000 15,217 24,000 15,217 
2039 Year 12 $22,300,000 $0 $22,300,000 $13,803,848 24,000 14,856 24,000 14,856 
2040 Year 13 $22,300,000 $0 $22,300,000 $13,476,742 24,000 14,504 24,000 14,504 
2041 Year 14 $22,300,000 $0 $22,300,000 $13,157,388 24,000 14,160 24,000 14,160 
2042 Year 15 $22,300,000 $2,184,046 $24,484,046 $14,103,694 24,000 13,825 24,000 13,825 
2043 Year 16 $22,300,000 $365,116 $22,665,116 $12,746,540 24,000 13,497 24,000 13,497 
2044 Year 17 $22,300,000 $0 $22,300,000 $12,244,019 24,000 13,177 24,000 13,177 
2045 Year 18 $22,300,000 $0 $22,300,000 $11,953,876 24,000 12,865 24,000 12,865 
2046 Year 19 $22,300,000 $0 $22,300,000 $11,670,609 24,000 12,560 24,000 12,560 
2047 Year 20 $22,300,000 $22,870,382 $45,170,382 $23,079,542 24,000 12,263 24,000 12,263 
2048 Year 21 $22,300,000 $0 $22,300,000 $11,124,053 24,000 11,972 24,000 11,972 
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Present Value Cost in Hverage Water Present Value Average Water 
Operations Year Estimated Costs, excluding ROC management (August 2019 Dollars) Supply System nea Supply System | Present Value Yield in 2019, 
2019, exlcuding ROC Yield in 2019, 
# mnaneueneee Yield, Upper Upper Bound (AF) Yield, Lower Lower Bound (AF) 
- Bound (AF) Bound (AF) 
Capital Cost O&M Cost Total Cost 

2049 Year 22 $22,300,000 $0 $22,300,000 $10,860,450 24,000 11,688 24,000 11,688 
2050 Year 23 $22,300,000 $0 $22,300,000 $10,603,093 24,000 11,411 24,000 11,411 
2051 Year 24 $22,300,000 $365,116 $22,665,116 $10,521,325 24,000 11,141 24,000 11,141 
2052 Year 25 $22,300,000 $190,975,335 $213,275,335 $96,658,017 24,000 10,877 24,000 10,877 
2053 Year 26 $22,300,000 $0 $22,300,000 $9,867,040 24,000 10,619 24,000 10,619 
2054 Year 27 $22,300,000 $0 $22,300,000 $9,633,224 24,000 10,368 24,000 10,368 
2055 Year 28 $22,300,000 $0 $22,300,000 $9,404,948 24,000 10,122 24,000 10,122 
2056 Year 29 $22,300,000 $0 $22,300,000 $9,182,082 24,000 9,882 24,000 9,882 
2057 Year 30 $22,300,000 $9,860,068 $32,160,068 $12,928,199 24,000 9,648 24,000 9,648 
2058 Year 31 $22,300,000 $0 $22,300,000 $8,752,068 24,000 9,419 24,000 9,419 
2059 Year 32 $22,300,000 $25,927 $22,325,927 $8,554,608 24,000 9,196 24,000 9,196 
2060 Year 33 $22,300,000 $339,189 $22,639,189 $8,469,080 24,000 8,978 24,000 8,978 
2061 Year 34 $22,300,000 $0 $22,300,000 $8,144,514 24,000 8,765 24,000 8,765 
2062 Year 35 $22,300,000 $0 $22,300,000 $7,951,513 24,000 8,558 24,000 8,558 
2063 Year 36 $22,300,000 $0 $22,300,000 $7,763,088 24,000 8,355 24,000 8,355 
2064 Year 37 $22,300,000 $0 $22,300,000 $7,579,129 24,000 8,157 24,000 8,157 
2065 Year 38 $22,300,000 $0 $22,300,000 $7,399,529 24,000 7,964 24,000 7,964 
2066 Year 39 $22,300,000 $0 $22,300,000 $7,224,184 24,000 7,775 24,000 7,775 
2067 Year 40 $22,300,000 $26,177,051 $48,477,051 $15,332,215 24,000 7,594 24,000 7,591 
2068 Year 41 $22,300,000 $339,189 $22,639,189 $6,990,598 24,000 7,411 24,000 7,411 
2069 Year 42 $22,300,000 $0 $22,300,000 $6,722,690 24,000 7,235 24,000 7,235 
2070 Year 43 $22,300,000 $0 $22,300,000 $6,563,385 24,000 7,064 24,000 7,064 
2071 Year 44 $22,300,000 $0 $22,300,000 $6,407,855 24,000 6,896 24,000 6,896 
2072 Year 45 $22,300,000 $2,184,046 $24,484,046 $6,868,719 24,000 6,733 24,000 6,733 
2073 Year 46 $22,300,000 $0 $22,300,000 $6,107,763 24,000 6,573 24,000 6,573 
2074 Year 47 $22,300,000 $0 $22,300,000 $5,963,029 24,000 6,418 24,000 6,418 
2075 Year 48 $22,300,000 $25,927 $22,325,927 $5,828,494 24,000 6,266 24,000 6,266 
2076 Year 49 $22,300,000 $339,189 $22,639,189 $5,770,224 24,000 6,117 24,000 6,117 
2077 Year 50 $22,300,000 $236,546,354 $258,846,354 $64,410,760 24,000 5,972 24,000 5,972 
2078 Year 51 $22,300,000 $0 $22,300,000 $5,417,588 24,000 5,831 24,000 5,831 
2079 Year 52 $22,300,000 $0 $22,300,000 $5,289,209 24,000 5,692 24,000 5,692 
2080 Year 53 $22,300,000 $0 $22,300,000 $5,163,873 24,000 5,558 24,000 5,558 
2081 Year 54 $22,300,000 $0 $22,300,000 $5,041,506 24,000 5,426 24,000 5,426 
2082 Year 55 $22,300,000 $0 $22,300,000 $4,922,039 24,000 5,297 24,000 5,297 
2083 Year 56 $22,300,000 $25,927 $22,325,927 $4,810,990 24,000 5,172 24,000 5,172 
2084 Year 57 $22,300,000 $0 $22,300,000 $4,691,531 24,000 5,049 24,000 5,049 
2085 Year 58 $22,300,000 $339,189 $22,639,189 $4,650,026 24,000 4,930 24,000 4,930 
2086 Year 59 $22,300,000 $0 $22,300,000 $4,471,818 24,000 4,813 24,000 4,813 
2087 Year 60 $22,300,000 $29,438,256 $51,738,256 $10,129,215 24,000 4,699 24,000 4,699 
2088 Year 61 $22,300,000 $3,490 $22,303,490 $4,263,062 24,000 4,587 24,000 4,587 
2089 Year 62 $22,300,000 $5,134 $22,305,131 $4,162,347 24,000 4,479 24,000 4,479 
2090 Year 63 $22,300,000 $7,467 $22,307,467 $4,064,139 24,000 4,372 24,000 4,372 
2091 Year 64 $22,300,000 $36,682 $22,336,682 $3,973,029 24,000 4,269 24,000 4,269 
2092 Year 65 $22,300,000 $15,339 $22,315,339 $3,875,175 24,000 4,168 24,000 4,168 
2093 Year 66 $22,300,000 $360,848 $22,660,848 $3,841,924 24,000 4,069 24,000 4,069 
2094 Year 67 $22,300,000 $30,277 $22,330,277 $3,696,166 24,000 3,973 24,000 3,973 
2095 Year 68 $22,300,000 $41,905 $22,341,905 $3,610,458 24,000 3,878 24,000 3,878 
2096 Year 69 $22,300,000 $57,422 $22,357,422 $3,527,351 24,000 3,787 24,000 3,787 
2097 Year 70 $22,300,000 $4,276,318 $26,576,318 $4,093,610 24,000 3,697 24,000 3,697 
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Average Water Average Water 


Present Value Cost in Present Value 


st 2019 Doll PL 

Operations Year Estimated Costs, excluding ROC management (August ollars) 2019, exlouding ROC Supply System Sasi 5016) Supply System | Present Value Yield in 2019, 
management Yield, Upper | yer Bound (AF) Yield, Lower Lower Bound (AF) 
es Bound (AF) | “PPS Bound (AF) 


# 


Capital Cost O&M Cost Total Cost 
Year 71 $22,300,000 $104,625 $22,404,625 $3,369,257 24,000 24,000 
Year 72 $22,300,000 $165,054 $22,465,054 $3,298,289 24,000 24,000 
Year 73 $22,300,000 $183,167 $22,483,167 $3,222,727 24,000 24,000 
Year 74 $22,300,000 $577,932 $22,877,932 $3,201,603 24,000 24,000 
Year 75 $22,300,000 $248,244,986 $270,544,986 $36,963,662 24,000 24,000 
Year 76 $22,300,000 $393,622 $22,693,622 $3,027,081 24,000 24,000 
Year 77 $22,300,000 $497,898 $22,797,898 $2,968,929 24,000 24,000 
Year 78 $22,300,000 $623,528 $22,923,528 $2,914,548 24,000 24,000 
Year 79 $22,300,000 $773,089 $23,073,089 $2,864,048 24,000 24,000 
Year 80 $22,300,000 $26,584,018 $48,884,018 $5,924,152 24,000 24,000 
Year 81 $22,300,000 $1,153,312 $23,453,312 $2,774,906 24,000 24,000 
Year 82 $22,300,000 $1,387,687 $23,687,687 $2,736,223 24,000 24,000 
Year 83 $22,300,000 $1,992,264 $24,292,264 $2,739,565 24,000 24,000 
Year 84 $22,300,000 $1,949,628 $24,249,628 $2,669,952 24,000 24,000 
Year 85 $22,300,000 $2,276,496 $24,576,496 $2,641,819 24,000 24,000 
Year 86 $22,300,000 $2,631,720 $24,931,720 $2,616,496 24,000 24,000 
Year 87 $22,300,000 $3,012,100 $25,312,100 $2,593,468 24,000 24,000 
Year 88 $22,300,000 $3,439,085 $25,739,085 $2,574,723 24,000 24,000 
Year 89 $22,300,000 $3,829,131 $26,129,131 $2,551,803 24,000 24,000 
Year 90 $22,300,000 $13,617,241 $35,917,241 $3,424,601 24,000 24,000 
Year 91 $22,300,000 $5,016,099 $27,316,099 $2,542,790 24,000 24,000 
Year 92 $22,300,000 $5,091,833 $27,391,833 $2,489,417 24,000 24,000 
Year 93 $22,300,000 $5,488,405 $27,788,405 $2,465,613 24,000 24,000 
Year 94 $22,300,000 $5,857,002 $28,157,002 $2,439,116 24,000 24,000 
Year 95 $22,300,000 $6,188,159 $28,488,159 $2,409,324 24,000 24,000 
Year 96 $22,300,000 $6,498,915 $28,798,915 $2,377,890 24,000 24,000 
Year 97 $22,300,000 $6,703,553 $29,003,553 $2,338,038 24,000 24,000 
Year 98 $22,300,000 $6,873,255 $29,173,255 $2,295,990 24,000 24,000 
Year 99 $22,300,000 $7,316,319 $29,616,319 $2,275,626 24,000 24,000 
Year 100 $22,300,000 $296,966,408 $319,266,408 $23,950,129 24,000 24,000 
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Table 74. Life-cycle cost for Portfolio 2a 


Portfolio 2a 


Unit Costs, excluding ROC management 


Time Horizon 


Summary of Lifecycle Unit Costs ($/AF) 


Unit Costs, excluding R&R and ROC management 


ROCM Unit Costs Only 


Unit Costs, including ROC management 


Low Estimate (Upper | High Estimate (Lower 


Low Estimate (Upper 


High Estimate (Lower 


Lowest Cost 


Highest Cost 


Esti High E: 
Bound Yield) Bound Yield) Bound Yield) Bound Yield) Option Estimate | Option Estimate | LOW Estimate ign Estimate 
Life iT i st AF) 
100-Yr Lifecycle: 2,400 | lifecycle Unit Cost ($/AF), 
no R&R 
30-Yr Lifecycle: 3,000 | $ 4,000 


* ROC management costs included for context only. Estimated ROC management lifecycle costs are based on Task 6 - Evaluation of ROC Management 
Jul 2019 $ using the ENR Construction Cost Index for San Francisco. 


Lifecycle Cost Calculations, excludin 


ig ROC management 


Options Final Report (GHD 2020), deescalated from Jan 2020 $ to 


A ‘ Present Value Costin | AVET@Ee Water | procentvaiue | Average Water 
Operations Wear Estimated Costs, excluding ROC management (August 2019 Dollars) 2019, excludingroc | SUPPYSYStEM | Visidinogag, | SuPplySystem [Present Value Yield in 2029, 
mategeniént Yield, Upper | yer pound (Ap Yields Lower Lower Bound (AF) 
Bound (AF) Bound (AF) 
Capital Cost O&M Cost R&R Total Cost 

100-Yr Lifecycle:|_$765,000,000 $2,090,000,000 $1,135,000,000 $3,990,000,000 $1,525,000,000 2,300,000 1,700,000 526,000 
$195,000,000 510,000 297,000 

$191,250,000 $191,250,000 $169,638,830 

2025 $191,250,000 $0 $191,250,000 $165,618,953 

2026 $191,250,000 $0 $191,250,000 $161,694,333 

2027 $191,250,000 $0 $191,250,000 $157,862,714 
2028 Year 1 $20,900,000 $0 $20,900,000 $16,842,601 23,000 18,535 17,000 13,700 
2029 Year 2 $20,900,000 $0 $20,900,000 $16,443,488 23,000 18,096 17,000 13,375 
2030 Year 3 $20,900,000 $0 $20,900,000 $16,053,832 23,000 17,667 17,000 13,058 
2031 Year 4 $20,900,000 $0 $20,900,000 $15,673,409 23,000 17,248 17.000 12,749 
2032 Year 5 $20,900,000 $0 $20,900,000 $15,302,001 23,000 16,840 17,000 12,447 
2033 Year 6 $20,900,000 $0 $20,900,000 $14,939,395 23,000 16,440 17,000 12,152 
2034 Year 7 $20,900,000 $0 $20,900,000 $14,585,380 23,000 16,051 17,000 11,864 
2035 Year 8 $20,900,000 $365,116 $21,265,116 $14,488,519 23,000 15,671 17,000 11,583 
2036 Year 9 $20,900,000 $0 $20,900,000 $13,902,320 23,000 15,299 17,000 11,308 
2037 Year 10 $20,900,000 $2,712,446 $23,612,446 $15,334,309 23,000 14,937 17,000 11,040 
2038 Year 11 $20,900,000 $0 $20,900,000 $13,251,249 23,000 14,583 17,000 10,779 
2039 Year 12 $20,900,000 $0 $20,900,000 $12,937,239 23,000 14,237 17,000 10,523 
2040 Year 13 $20,900,000 $0 $20,900,000 $12,630,669 23,000 13,900 17,000 10,274 
2041 Year 14 $20,900,000 $0 $20,900,000 $12,331,364 23,000 13,570 17.000 10,030 
2042 Year 15 $20,900,000 $1,024,213 $21,924,213 $12,629,135 23,000 13,249 17,000 9,793 
2043 Year 16 $20,900,000 $365,116 $21,265,116 $11,959,200 23,000 12,935 17,000 9,561 
2044 Year 17 $20,900,000 $0 $20,900,000 $11,475,336 23,000 12,628 17,000 9,334 
2045 Year 18 $20,900,000 $0 $20,900,000 $11,203,409 23,000 12,329 17,000 9,113, 
2046 Year 19 $20,900,000 $0 $20,900,000 $10,937,925 23,000 12,037 17,000 8,897 
2047 Year 20 $20,900,000 $30,377,222 $54,277,222 $26,199,796 23,000 14,752 17,000 8,686 
2048 Year 21 $20,900,000 $0 $20,900,000 $10,425,682 23,000 14,473 17,000 8,480 
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estieaiedé idine oe A 5048180 Present Value Cost in | Average Water | a cont value | Average Water eis 
sean lonsietens Vea timated Costs, excluding ROC management (August ollars) 2019, excludingroc | SUPPYS¥stem | Visti oo1g, | SuPplySystem [Present Value Yield in 2019 
ffanagewiént Yield, Upper | er Sound (AF) Yields Lower Lower Bound (AF) 
Bound (AF) Bound (AF) 
Capital Cost ‘O&M Cost R&R Total Cost 
2049 Year 22 $20,900,000 $0 $20,900,000 $10,178,628 23,000 11,201 17,000 8,279) 
2050 Year 23 $20,900,000 $0 $20,900,000 $9,937,428 23,000 10,936 17,000 8,083 
2051 Year 24 $20,900,000 $365,116 $21,265,116 $9,871,434 23,000 10,677 17,000 7,892| 
2052 Year 25 $20,900,000 $150,273,619 $171,173,619 $77,577,196 23,000 10,424 17,000 7,705| 
2053 Year 26 $20,900,000 $0 $20,900,000 $9,247,584 23,000 10,177 17,000 7,522 
2054 Year 27 $20,900,000 $0 $20,900,000 $9,028,447 23,000 9,936 17,000 7,344 
2055 Year 28 $20,900,000 $0 $20,900,000 $8,814,503 23,000 9,700 17,000 7,170 
2056 Year 29 $20,900,000 $0 $20,900,000 $8,605,628 23,000 9,470 17,000 7,000} 
2057 Year 30 $20,900,000 $8,758,155 $29,658,155 $11,922,442 23,000 9,246 17,000 6,834] 
2058 Year 31 $20,900,000 $0 $20,900,000 $8,202,611 23,000 9,027 17,000 6,672| 
2059 Year 32 $20,900,000 $25,927 $20,925,927 $8,018,174. 23,000 8,813 17,000 6.514 
2060 Year 33 $20,900,000 $339,189 $21,239,189 $7,945,355 23,000 8,604 17,000 6,360] 
2061 Year 34 $20,900,000 $0 $20,900,000 $7,633,196 23,000 8,400 17,000 6,209] 
2062 Year 35 $20,900,000 $0 $20,900,000 $7,452,315 23,000 8,201 17,000 6,062 
2063 Year 36 $20,900,000 $0 $20,900,000 $7,275,720 23,000 8,007 17,000. 5,918| 
2064 Year 37 $20,900,000 $0 $20,900,000 $7,103,309 23,000 7,817 17,000 5,778 
2065 Year 38 $20,900,000 $0 $20,900,000 $6,934,984 23,000 7,632 17,000 5,641| 
2066 Year 39 $20,900,000 $0 $20,900,000 $6,770,648 23,000 7,454 17,000 5,507 
2067 Year 40 $20,900,000 $33,683,891 $54,583,801 $17,263,673 23,000 7,274 17,000 5,377 
2068 Year 41 $20,900,000 $339,189 $21,239,189 $6,558,302 23,000 7,102 17,000 5,249 
2069 Year 42 $20,900,000 $0 $20,900,000 $6,300,638 23,000 6,934 17,000 5,125| 
2070 Year 43 $20,900,000 $0 $20,900,000 $6,151,334 23,000 6,769 17,000 5,003] 
2074 Year 44 $20,900,000 $0 $20,900,000 $6,005,568 23,000 6,609 17,000 4,885 
2072 Year 45 $20,900,000 $1,024,213 $21,924,213 $6,150,587 23,000 6,452 17,000 4,769) 
2073 Year 46 $20,900,000 $0 $20,900,000 $5,724,316 23,000 6,299 17,000 4,656 
2074 Year 47 $20,900,000 $0 $20,900,000 $5,588,669 23,000 6,150 17,000 4,546 
2075 Year 48 $20,900,000 $25,927 $20,925,927 $5,463,004 23,000 6,004 17,000 4,438 
2076 Year 49 $20,900,000 $339,189 $21,239,189 $5,413,393 23,000 5,862 17,000 4,333] 
2077 Year 50 $20,900,000 $186,433,699 $207,333,699 $51,592,464 23,000 5,723 17,000 4,230] 
2078 Year 51 $20,900,000 $0 $20,900,000 $5,077,471 23,000 5,588 17,000 4,130 
2079 Year 52 $20,900,000 $0 $20,900,000 $4,957,151. 23,000 5,455 17,000 4,032, 
2080 Year 53 $20,900,000 $0 $20,900,000 $4,839,683 23,000 5,326 17,000 3,937| 
2081 Year 54 $20,900,000 $0 $20,900,000 $4,724,999 23,000 5,200 17,000 3,843} 
2082 Year 55 $20,900,000 $0 $20,900,000 $4,613,032 23,000 5,077 17,000 3,752) 
2083 Year 56 $20,900,000 $25,927 $20,925,927 $4,509,306 23,000 4,956 17,000 3,663] 
2084 Year 57 $20,900,000 $0 $20,900,000 $4,396,995 23,000 4,839 17,000 3.577| 
2085 Year 58 $20,900,000 $339,189 $21,239,189 $4,362,470 23,000 4,724 17,000 3,492| 
2086 Year 59 $20,900,000 $0 $20,900,000 $4,191,076 23,000 4,612 17,000 3,409} 
2087 Year 60 $20,900,000 $35,829,215 $56,729,215 $11,106,336 23,000 4,503 17,000 3,328 
2088 Year 61 $20,900,000 $8,323 $20,908,323 $3,996,301 23,000 4,396 17,000 3,249) 
2089 Year 62 $20,900,000 $12,230 $20,912,230 $3,902,419 23,000 4,292 17,000 3,172 
2090 Year 63 $20,900,000 $17,797 $20,917,797 $3,810,959 23,000 4,190 17,000 3,097| 
2091 Year 64 $20,900,000 $51,583 $20,951,563 $3,726,658 23,000 4,091 17,000 3,024] 
2092 Year 65 $20,900,000 $36,580 $20,936,560 $3,635,743 23,000 3,994 17,000 2,952 
2093 Year 68 $20,900,000 $390,813 $21,290,813 $3,609,648 23,000 3,899 17,000 2,882 
2094 Year 67 $20,900,000 $72,166 $20,972,166 $3,471,368 23,000 3,807 17,000 2,814! 
2095 Year 68 $20,900,000 $99,880 $20,999,880 $3,393,587 23,000 3,747 17,000 2,747 
2096 Year 69 $20,900,000 $136,859 $21,036,859 $3,319,004 23,000 3,629 17,000 2,682 
2097 Year 70 $20,900,000 $4,401,314 $25,301,314 $3,897,218 23,000 3,543 17,000 2,619] 
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Operations Year # 


Year 71 


Estimated Costs, excluding ROC management (August 2019 Dollars) 


Capital Cost 


O&M Cost 
$20,900,000 


R&R 
$249,376 


Total Cost 
$21,149,376 


Present Value Cost in 
2019, excluding ROC 
management 


$3,180,490 


Average Water 
Supply System 
Yield, Upper 
Bound (AF) 


23,000 


Present Value 
Yield in 2019, 
Upper Bound (AF) 


Average Water 
Supply System 
Yield, Lower 
Bound (AF) 


Present Value Yield in 2019, 


Lower Bound (AF) 


Year 72 


$20,900,000 


$357,537 


$21,257,537 


$3,121,003 


23,000 


Year 73 


$20,900,000 


$436,576 


$21,336,576 


$3,058,375 


23,000 


Year 74 


$20,900,000 


$908,234 


$21,808,234 


$3,051,907 


23,000 


Year 75 


$20,900,000 


$192,187,867 


$213,087,867 


$29,113,487 


23,000 


Year 76 


$20,900,000 


$938,199 


$21,838,199 


$2,912,977 


23,000 


Year 77 


$20,900,000 


$1,186,736 


$22,086,736 


$2,876,316 


23,000 


Year 78 


$20,900,000 


$1,486,177 


$22,386,177 


$2,846,228 


23,000 


Year 79 


$20,900,000 


$1,842,652 


$22,742,652 


$2,823,031 


23,000 


Year 80 


$20,900,000 


$35,346,471 


$56,246,471 


$6,816,393 


23,000 


Year 81 


$20,900,000 


$2,748,915 


$23,648,915 


$2,798,049 


23,000 


Year 82 


$20,900,000 


$3,307,547 


$24,207,547 


$2,796,273 


23,000 


Year 83 


$20,900,000 


$4,279,290 


$25,179,290 


$2,839,600 


23,000 


Year 84 


$20,900,000 


$4,646,930 


$25,546,930 


$2,812,789 


23,000 


Year 85 


$20,900,000 


$5,426,024 


$26,326,024 


$2,829,883 


23,000 


Year 86 


$20,900,000 


$6,272,699 


$27,172,699 


$2,851,679 


23,000 


Year 87 


$20,900,000 


$7,179,333 


$28,079,333 


$2,876,997 


23,000 


Year 88 


$20,900,000 


$8,161,179 


$29,061,179 


$2,907,038 


23,000 


Year 89 


$20,900,000 


$9,126,723 


$30,026,723 


$2,932,447 


23,000 


Year 90 


$20,900,000 


$18,810,606 


$39,710,606 


$3,786,287 


23,000 


Year 91 


$20,900,000 


$11,486,594 


$32,386,594 


$3,014,790 


23,000 


Year 92 


$20,900,000 


$12,136,368 


$33,036,368 


$3,002,402 


23,000 


Year 93 


$20,900,000 


$13,081,599 


$33,981,599 


$3,015,123 


23,000 


Year 94 


$20,900,000 


$13,960,149 


$34,860,149 


$3,019,780 


23,000 


Year 95 


$20,900,000 


$14,749,463 


$35,649,463 


$3,014,976 


23,000 


Year 96 


$20,900,000 


$15,454,277 


$36,354,277 


$3,001,726 


23,000 


Year 97 


$20,900,000 


$15,977,903 


$36,877,903 


$2,972,806 


23,000 


Year 98 


$20,900,000 


$16,382,384 


$37,282,384 


$2,934,194 


23,000 


Year 99 


$20,900,000 


$16,969,163 


$37,869,163 


$2,909,749 


23,000 


Year 100 


$20,900,000 


$241,287,767 


$262,187,767 


$19,668,310 
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Table 75. Life-cycle cost for Portfolio 2b 


Portfolio 2b 


Summary of Lifecycle Unit Costs ($/AF) 


Unit Costs, including ROC 


Unit Costs, excluding ROC management 
management 


Unit Costs, excluding R&R and ROC management ROCM Unit Costs Only 


Time Horizon 
Low Estimate (Upper 


Bound Yield) 


High Estimate (Lower 
Bound Yield) 


Low Estimate (Upper 
Bound Yield) 


High Estimate (Lower 
Bound Yield) 


Lowest Cost Option 
Estimate 


Highest Cost 


Low Estimate 
Option Estimate 


High Estimate 
Lifecycle Unit Cost 
($/AF), 
no R&R 

30-Yr Lifecycle: 3,900 
* ROC management costs included for context only. Estimated ROC management lifecycle costs are based on Task 6 - Evaluation of ROC Management Options Final Report (GHD 2020), deescalated from 
Jan 2020 $ to Jul 2019 $ using the ENR Construction Cost Index for San Francisco. 


100-Yr Lifecycle: 


Lifecycle Cost Calculations, excluding ROC management 


Present Value Average Water 


Operations Year 
# 


Estimated Costs, excluding ROC management (August 2019 Dollars) 


Present Value Cost in 
2019, excluding ROC 
management 


Average Water 
Supply System Yield, 
Upper Bound (AF) 


Yield in 2019, 
Upper Bound 


Supply System 
Yield, Lower 


Present Value Yield 
in 2019, Lower 
Bound (AF) 


(AF) Bound (AF) 


1,700,000 526,000 
510,000 297,000 


O&M Cost 
$2,000,000,000 
$600,000,000 


Capital Cost 
$765,000,000 
$765,000,000 


Total Cost 
$3,875,000,000 
$1,560,000,000 


100-Yr Lifecycle: 


30-Yr Lifecycle: 


2019 
2020 


$1,110,000,000 
$195,000,000 


$1,495,000,000 
$1,095,000,000 


2,300,000 


$0 

$0 

$0 
$191,250,000 
$191,250,000 
$191,250,000 
$191,250,000 
$20,000,000 
$20,000,000 
$20,000,000 
$20,000,000 
$20,000,000 
$20,000,000 
$20,000,000 
$20,365,116 
$20,000,000 
$22,457,762 
$20,000,000 
$20,000,000 
$20,000,000 
$20,000,000 
$21,024,213 
$20,365,116 
$20,000,000 
$20,000,000 
$20,000,000 
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$191,250,000 
$191,250,000 
$191,250,000 
$191,250,000 


$169,638,830 
$165,618,953 
$161,694,333 
$157,862,714 
$16,117,322 
$15,735,395 
$15,362,518 
$14,998,478 
$14,643,063 
$14,296,071 
$13,957,302 
$13,875,324 
$13,303,656 
$14,584,524 
$12,680,621 
$12,380,133 
$12,086,765 
$11,800,348 
$12,110,703 
$11,453,052 
$10,981,183 
$10,720,965 
$10,466,914 


$20,000,000 
$20,000,000 
$20,000,000 
$20,000,000 $0 
$20,000,000 $0 
$20,000,000 $0 
$20,000,000 $0 


23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 


18,535, 
18,096 
17,667 
17,248 
16,840 
16,440 
16,051 
15,671 
15,299 
14,937 
14,583 
14,237 
13,900 
13,570 
13,249 
12,935 
12,628 
12,329 
12,037 


$20,000,000 $365,116 
$20,000,000 $0 
$20,000,000 $2,457,762 
$20,000,000 $0 
$20,000,000 $0 
$20,000,000 $0 
$20,000,000 $0 
$20,000,000 $1,024,213 
$20,000,000 $365,116 
$20,000,000 $0 
$20,000,000 $0 
$20,000,000 $0 


Year 9 
Year 10 
Year 11 
Year 12 
Year 13 
Year 14 
Year 15 
Year 16 
Year 17 
Year 18 
Year 19 


2046 


23,000 17,000 8,897 
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Operations Year 
# 


Year 20 


Estimated Costs, excluding ROC management (August 2019 Dollars) 


Capital Cost 


O&M Cost 
$20,000,000 


$28,752,711 


Total Cost 
$48,752,711 


Present Value Cost in 
2019, excluding ROC 
management 


$24,909,912 


Average Water 
‘Supply System Yield, 
Upper Bound (AF) 


Present Value 

Yield in 2019, 

Upper Bound 
(AF) 


Average Water 
Supply System 
Yield, Lower 
Bound (AF) 


Present Value Yield 
in 2019, Lower 
Bound (AF) 


Year 21 
Year 22 


$20,000,000 
$20,000,000 


$0 
$0 


$20,000,000 
$20,000,000 


$9,976,729 
$9,740,314 


11,204 


Year 23 


$20,000,000 


$0 


$20,000,000 


$9,509,501 


10,936 


Year 24 


$20,000,000 


$365,116 


$20,365,116 


$9,453,647 


10,677 


Year 25 
Year 26 


$20,000,000 
$20,000,000 


$148,650,898 


$168,650,898 
$20,000,000 


$76,433,880 
$8,849,363 


10,424 


Year 27 
Year 28 


$20,000,000 
$20,000,000 


$0 


$20,000,000 
$20,000,000 


$8,639,662 
$8,434,931 


Year 29 


$20,000,000 


$0 


$20,000,000 


$8,235,051 


Year 30 


$20,000,000 


$8,600,315 


$28,600,315 


$11,497,195 


Year 31 
Year 32 


$20,000,000 
$20,000,000 


$0 
$25,927 


$20,000,000 
$20,025,927 


$7,849,389 
$7,673,319 


Year 33 


$20,000,000 


$339,189 


$20,339,189 


$7,608,674 


Year 34 


$20,000,000 


$0 


$20,000,000 


$7,304,494 


Year 35 


$20,000,000 


$0 


$20,000,000 


$7,131,402 


Year 36 


$20,000,000 


$0 


$20,000,000 


$6,962,411 


Year 37 
Year 38 


$20,000,000 
$20,000,000 


$0 
$0 


$20,000,000 
$20,000,000 


$6,797,425 
$6,636,349 


Year 39 


$20,000,000 


$0 


$20,000,000 


$6,479,089 


Year 40 


$20,000,000 


$32,059,380 


$52,059,380 


$16,465,227 


Year 41 
Year 42 


$20,000,000 
$20,000,000 


$339,189 
$0 


$20,339,189 
$20,000,000 


$6,280,397 
$6,029,319 


Year 43 


$20,000,000 


$0 


$20,000,000 


$5,886,444 


Year 44 


$20,000,000 


$0 


$20,000,000 


$5,746,955 


Year 45 


$20,000,000 


$1,024,213 


$21,024,213 


$5,898,102 


Year 46 


$20,000,000 


$0 


$20,000,000 


$5,477,814 


Year 47 
Year 48 


$20,000,000 
$20,000,000 


$0 
$25,927 


$20,000,000 
$20,025,927 


$5,348,008 
$5,228,047 


Year 49 


$20,000,000 


$339,189 


$20,339,189 


$5,184,003 


Year 50 


$20,000,000 


$183,919,583 


$203,919,583 


$50,742,903 


Year 51 


$20,000,000 


$0 


$20,000,000 


$4,858,824 


Year 52 


$20,000,000 


$0 


$20,000,000 


$4,743,686 


Year 53 


$20,000,000 


$0 


$20,000,000 


$4,631,276 


Year 54 


$20,000,000 


$0 


$20,000,000 


$4,521,530 


Year 55 


$20,000,000 


$0 


$20,000,000 


$4,414,385 


Year 56 


$20,000,000 


$25,927 


$20,025,927 


$4,315,366 


Year 57 


$20,000,000 


$0 


$20,000,000 


$4,207,651 


Year 58 


$20,000,000 


$339,189 


$20,339,189 


$4,177,612 


Year 59 


$20,000,000 


$0 


$20,000,000 


$4,010,599 


Year 60 
Year 61 


$20,000,000 
$20,000,000 


$34,358,410 
$7,667 


$54,358,410 
$20,007,667 


$10,642,184 
$3,824,244 


Year 62 


$20,000,000 


$11,267 


$20,011,267 


$3,734,291 


Year 63 


$20,000,000 


$16,394 


$20,016,394 


$3,646,735 


Year 64 


$20,000,000 


$49,543 


$20,049,543 


$3,566,215 


Year 65 


$20,000,000 


$33,680 


$20,033,680 


$3,478,953 


Year 66 


$20,000,000 


$386,746 


$20,386,746 
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Operations Year 
# 


Year 67 


Estimated Costs, excluding ROC management (August 2019 Dollars) 


Capital Cost 


O&M Cost 
$20,000,000 


$66,480 


Total Cost 
$20,066,480 


Present Value Cost in 
2019, excluding ROC 
management 


$3,321,457 


Average Water 


‘Supply System Yield, 


Upper Bound (AF) 


Present Value 

Yield in 2019, 

Upper Bound 
(AF) 


Average Water 
Supply System 
Yield, Lower 
Bound (AF) 


Present Value Yield 
in 2019, Lower 
Bound (AF) 


Year 68 


$20,000,000 


$92,011 


$20,092,011 


$3,246,875 


Year 69 


$20,000,000 


$126,078 


$20,126,078 


$3,175,309 


Year 70 


$20,000,000 


$4,074,699 


$24,074,699 


$3,708,280 


Year 71 


$20,000,000 


$229,731 


$20,229,731 


$3,042,191 


Year 72 


$20,000,000 


$331,414 


$20,331,414 


$2,985,031 


Year 73 
Year 74 


$20,000,000 
$20,000,000 


$402,182 
$863,405 


$20,402,182 
$20,863,405 


$2,924,439 
$2,919,685 


23,000 


17,000 


Year 75 


$20,000,000 


$199,201,966 


$219,201,966 


$29,948,836 


23,000 


17,000 


Year 76 


$20,000,000 


$864,287 


$20,864,287 


$2,783,068 


23,000 


17,000 


Year 77 


$20,000,000 


$1,093,247 


$21,093,247 


$2,746,936 


23,000 


17,000 


Year 78 


$20,000,000 


$1,369,097 


$21,369,097 


$2,716,914 


23,000 


17,000 


Year 79 


$20,000,000 


$1,697,490 


$21,697,490 


$2,693,296 


23,000 


17,000 


Year 80 


$20,000,000 


$33,601,073 


$53,601,073 


$6,495,802 


23,000 


17,000 


Year 81 


$20,000,000 


$2,532,357 


$22,532,357 


$2,665,942 


23,000 


17,000 


Year 82 


$20,000,000 


$3,046,980 


$23,046,980 


$2,662,213 


23,000 


17,000 


Year 83 


$20,000,000 


$3,968,891 


$23,968,891 


$2,703,097 


23,000 


17,000 


Year 84 
Year 85 


$20,000,000 
$20,000,000 


$4,280,847 
$4,998,564 


$24,280,847 
$24,998,564 


$2,673,389 
$2,687,189 


23,000 
23,000 


17,000 
17,000 


Year 86 


$20,000,000 


$5,778,538 


$25,778,538 


$2,705,367 


23,000 


17,000 


Year 87 


$20,000,000 


$6,613,749 


$26,613,749 


$2,726,834 


23,000 


17,000 


Year 88 


$20,000,000 


$7,520,287 


$27,520,287 


$2,752,900 


23,000 


17,000 


Year 89 


$20,000,000 


$8,407,724 


$28,407,724 


$2,774,333 


23,000 


17,000 


Year 90 


$20,000,000 


$17,700,018 


$37,700,018 


$3,594,583 


23,000 


17,000 


Year 91 


$20,000,000 


$10,608,405 


$30,608,405 


$2,849,262 


23,000 


17,000 


Year 92 


$20,000,000 


$11,180,269 


$31,180,269 


$2,833,716 


23,000 


17,000 


Year 93 
Year 94 


$20,000,000 
$20,000,000 


$12,051,036 
$12,860,374 


$32,051,036 
$32,860,374 


$2,843,828 
$2,846,548 


23,000 
23,000 


17,000 
17,000 


Year 95 


$20,000,000 


$13,587,506 


$33,587,506 


$2,840,590 


23,000 


17,000 


Year 96 


$20,000,000 


$14,238,837 


$34,238,837 


$2,827,057 


23,000 


17,000 


Year 97 


$20,000,000 


$14,719,169 


$34,719,169 


$2,798,786 


23,000 


17,000 


Year 98 


$20,000,000 


$15,091,785 


$35,091,785 


$2,761,789 


Year 99 


$20,000,000 


$15,659,059 


$35,659,059 


$2,739,932 


23,000 


17,000 


17,000 


Year 100 


$20,000,000 


$233,329,182 


$253,329,182 
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Table 76. Life-cycle cost for Portfolio 4 


Portfolio 4 Summary of Lifecycle Unit Costs ($/AF) 


Unit Costs, excluding ROC management Unit Costs, excluding R&R and ROC management ROCM Unit Costs Only Unit Costs, including ROC management 


Time Horizon 


Low Estimate (Upper High Estimate (Lower Low Estimate (Upper High Estimate (Lower | Lowest Cost Option | Highest Cost Option Low Estimate High Estimate 
Bound Yield) Bound Yield) Bound Yield) Bound Yield) Estimate Estimate 
Lifecycle Unit Cost 
100-Yr Lifecycle: 2,000 | $ ($/AF), 
no R&R 

30-Yr Lifecycle: 2,700 | $ 4,300 
* ROC management costs included for context only. Estimated ROC management lifecycle costs are based on Task 6 - Evaluation of ROC Management Options Final Report (GHD 2020), deescalated from Jan 2020 $ to 
Jul 2019 $ using the ENR Construction Cost Index for San Francisco. 


Lifecycle Cost Calculations, excluding ROC management 


Present Value Cost in Average Water 
Operations Year Estimated Costs, excluding ROC management (August 2019 Dollars) Supply System 
2019, excluding ROC |. 
# Yield, Upper Bound 


Present Value Yield in | Average Water Supply | Present Value Yield in 
2019, Upper Bound | System Yield, Lower | 2019, Lower Bound 


management (AF) (AF) Bound (AF) (AF) 
Capital Cost ‘O&M Cost Total Cost 
100-Yr Lifecycle: $805,000,000 $2,140,000,000 $1,235,000,000 $4,180,000,000 
30-Yr Lifecycle: $805,000,000 $645,000,000 $225,000,000 $1,670,000,000 
$0 $0 
$0 $0 
$0 $0 
$0 $0 
$0 $0 
$201,250,000 $201,250,000 $178,508,834 
$201,250,000 $201,250,000 $174,278,767 
$201,250,000 $201,250,000 $170,148,939 
$201,250,000 $201,250,000 $166,116,973 
$21,400,000 $21,400,000 $17,245,534 
Year 2 $21,400,000 $21,400,000 $16,836,873 23,000 
Year 3 $21,400,000 $21,400,000 $16,437,895 23,000 
Year 4 $21,400,000 $21,400,000 $16,048,371 23,000 
Year 5 $21,400,000 $21,400,000 $15,668,078 23,000 
Year 6 $21,400,000 $21,400,000 $15,296,796 23,000 
Year 7 $21,400,000 $21,400,000 $14,934,313 23,000 
Year 8 $21,400,000 $554,855 $21,954,855 $14,958,458 23,000 
Year 9 $21,400,000 $0 $21,400,000 $14,234,912 23,000 
Year 10 $21,400,000 $3,932,052 $25,332,052 $16,451,145 23,000 
Year 11 $21,400,000 $21,400,000 $13,568,265 23,000 
2039 Year 12 $21,400,000 $0 $21,400,000 $13,246,742 23,000 14,237 17,000 10,523 
2040 Year 13 $21,400,000 $0 $21,400,000 $12,932,838 23,000 13,900 17,000 10,274 
2044 Year 14 $21,400,000 $0 $21,400,000 $12,626,373 23,000 13,570 17,000 10,030 
2042 Year 15 $21,400,000 $1,169,282 $22,569,282 $13,000,718 23,000 13,249 17,000 9,793 
2043 Year 16 $21,400,000 $554,855 $21,954,855 $12,347,099 23,000 12,935 17,000 9,561 
2044 Year 17 $21,400,000 $0 $21,400,000 $11,749,866 23,000 12,628 17,000 9,334 
2045 Year 18 $21,400,000 $0 $21,400,000 $11,471,433 23,000 12,329 17,000 9,113 
2046 Year 19 $21,400,000 $0 $21,400,000 $11,199,598 23,000 12,037 17,000 8,897 
2047 Year 20 $21,400,000 $31,022,033 $52,422,033 $26,784,731 23,000 11,752 17,000 8,686 
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Present Value Cost in Average Water 


Present Value Yield in ] Average Water Supply | Present Value Yield in 


Operations Year Estimated Costs, excluding ROC management (August 2019 Dollars) 2019, excluding ROC ; Supply System 2019, Upper Bound | System Yield, Lower | 2019, Lower Bound 
ol management —_| Viel ee Bound (AF) Bound (AF) (AF) 
Capital Cost O&M Cost Total Cost 
Year 21 $21,400,000 $21,400,000 $10,675,100 23,000 
Year 22 $21,400,000 $21,400,000 $10,422,136 23,000 
Year 23 $21,400,000 $21,400,000 $10,175,166 23,000 
Year 24 $21,400,000 $554,855 $21,954,855 $10,191,616 23,000 
Year 25 $21,400,000 $172,703,861 $194,103,861 $87,969,358 23,000 
Year 26 $21,400,000 $0 $21,400,000 $9,468,818 23,000 
Year 27 $21,400,000 $0 $21,400,000 $9,244,439 23,000 
Year 28 $21,400,000 $0 $21,400,000 $9,025,376 23,000 
Year 29 $21,400,000 $0 $21,400,000 $8,811,505 23,000 
Year 30 $21,400,000 $11,324,086 $32,724,086 $13,154,932 23,000 
Year 31 $21,400,000 $0 $21,400,000 $8,398,846 23,000 
Year 32 $21,400,000 $38,916 $21,438,916 $8,214,732 23,000 
Year 33 $21,400,000 $515,939 $21,915,939 $8,198,520 23,000 
Year 34 $21,400,000 $0 $21,400,000 $7,815,808 23,000 
Year 35 $21,400,000 $0 $21,400,000 $7,630,600 23,000 17,000 
Year 36 $21,400,000 $0 $21,400,000 $7,449,780 23,000 17,000 
Year 37 $21,400,000 $0 $21,400,000 $7,273,245 23,000 17,000 
Year 38 $21,400,000 $0 $21,400,000 $7,100,893 23,000 17,000 
Year 39 $21,400,000 $0 $21,400,000 $6,932,625 23,000 17,000 
Year 40 $21,400,000 $37,570,682 $58,970,682 $18,651,118 23,000 17,000 
Year 41 $21,400,000 $21,915,939 $6,767,271 23,000 17,000 
Year 42 $21,400,000 $21,400,000 $6,451,371 23,000 17,000 
Year 43 $21,400,000 $21,400,000 $6,298,495 23,000 17,000 
Year 44 $21,400,000 $21,400,000 $6,149,242 23,000 17,000 
Year 45 $21,400,000 $22,569,282 $6,331,554 23,000 17,000 
Year 46 $21,400,000 $21,400,000 $5,861,261 23,000 17,000 
Year 47 $21,400,000 $21,400,000 $5,722,369 23,000 17,000 
Year 48 $21,400,000 $38,916 $21,438,916 $5,596,927 23,000 17,000 
Year 49 $21,400,000 $515,939 $21,915,939 $5,585,881 23,000 17,000 
Year 50 $21,400,000 $213,688,286 $235,088,286 $58,498,855 23,000 17,000 
Year 51 $21,400,000 $0 $21,400,000 $5,198,941 23,000 17,000 
Year 52 $21,400,000 $0 $21,400,000 $5,075,744 23,000 17,000 
Year 53 $21,400,000 $0 $21,400,000 $4,955,465 23,000 17,000 
Year 54 $21,400,000 $0 $21,400,000 $4,838,037 23,000 17,000 
Year 55 $21,400,000 $0 $21,400,000 $4,723,392 23,000 17,000 
Year 56 $21,400,000 $38,916 $21,438,916 $4,619,849 23,000 17,000 
Year 57 $21,400,000 $0 $21,400,000 $4,502,187 23,000 17,000 
Year 58 $21,400,000 $515,939 $21,915,939 $4,501,472 23,000 17,000 
Year 59 $21,400,000 $0 $21,400,000 $4,291,341 23,000 17,000 
Year 60 $21,400,000 $37,879,336 $59,279,336 $11,605,594 23,000 17,000 
Year 61 $21,400,000 $6,963 $21,406,963 $4,091,701 23,000 17,000 
Year 62 $21,400,000 $10,234 $21,410,234 $3,995,351 23,000 17,000 
Year 63 $21,400,000 $14,889 $21,414,889 $3,901,523 23,000 17,000 
Year 64 $21,400,000 $60,366 $21,460,366 $3,817,159 23,000 17,000 
Year 65 $21,400,000 $30,588 $21,430,588 $3,721,534 23,000 17,000 
2093 Year 66 $21,400,000 $559,131 $21,959,131 $3,722,955 23,000 3,899 17,000 2,882 
2094 Year 67 $21,400,000 $60,380 $21,460,380 $3,552,179 23,000 3,807 17,000 2,814 
2095 Year 68 $21,400,000 $83,567 $21,483,567 $3,471,751 23,000 3,717 17,000 2,747 
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Operations Year 
# 


2096 Year 69 


Year 70 


Estimated Costs, excluding ROC management (August 2019 Dollars) 


Capital Cost 


O&M Cost 
$21,400,000 
$21,400,000 


$114,508 
$5,578,321 


Total Cost 
$21,514,508 
$26,978,321 


Present Value Cost in 
2019, excluding ROC 
management 


Average Water 
Supply System 
Yield, Upper Bound 
(AF) 


Present Value Yield in | Average Water Supply 
2019, Upper Bound | System Yield, Lower 
(AF) Bound (AF) 


Present Value Yield in 
2019, Lower Bound 
(AF) 


$3,394,363 23,000 3,629 17,000 2,682 


$4,155,532 


17,000 


Year 71 


$21,400,000 


$208,649 


$21,608,649 


$3,249,556 


17,000 


Year 72 


Year 74 


$21,400,000 
$21,400,000 
$21,400,000 


$316,369 
$365,274 
$992,050 


$21,716,369 
$21,765,274 
$22,392,050 


$3,188,368 
$3,119,824 
$3,133,607 


17,000 


Year 75 


$21,400,000 


$228,963,137 


$250,363,137 


$34,206,283 


Year 76 


$21,400,000 


$784,975 


$22,184,975 


$2,959,233 


Year 77 
Year 78 


$21,400,000 
$21,400,000 


$992,923 
$1,243,460 


$22,392,923 
$22,643,460 


$2,916,190 
$2,878,940 


23,000 


17,000 


Year 79 


$21,400,000 


$1,541,717 


$22,941,717 


$2,847,741 


23,000 


17,000 


Year 80 


$21,400,000 


$38,923,755 


$60,323,755 


$7,310,510 


23,000 


17,000 


Year 81 


$21,400,000 


$2,299,970 


$23,699,970 


$2,804,090 


23,000 


17,000 


Year 82 


$21,400,000 


$2,767,368 


$24,167,368 


$2,791,632 


23,000 


17,000 


Year 83 


$21,400,000 


$3,812,553 


$25,212,553 


$2,843,354 


23,000 


17,000 


Year 84 


$21,400,000 


$3,888,006 


$25,288,006 


$2,784,280 


23,000 


17,000 


Year 85 


$21,400,000 


$4,539,862 


$25,939,862 


$2,788,373 


23,000 


17,000 


Year 86 


$21,400,000 


$5,248,263 


$26,648,263 


$2,796,642 


23,000 


17,000 


Year 87 


$21,400,000 


$6,006,827 


$27,406,827 


$2,808,093 


23,000 


17,000 


Year 88 


$21,400,000 


$6,845,544 


$28,245,544 


$2,825,448 


23,000 


17,000 


Year 89 


$21,400,000 


$7,636,174 


$29,036,174 


$2,835,709 


23,000 


17,000 


Year 90 


$21,400,000 


$19,079,562 


$40,479,562 


$3,859,604 


23,000 


17,000 


Year 91 


$21,400,000 


$9,842,782 


$31,242,782 


$2,908,315 


23,000 


17,000 


Year 92 


$21,400,000 


$10,154,294 


$31,554,294 


$2,867,708 


23,000 


17,000 


Year 93 


$21,400,000 


$10,945,153 


$32,345,153 


$2,869,925 


23,000 


17,000 


Year 94 


$21,400,000 


$11,680,217 


$33,080,217 


$2,865,592 


23,000 


17,000 


Year 95 


$21,400,000 


$12,340,626 


$33,740,626 


$2,853,540 


23,000 


17,000 


Year 96 


$21,400,000 


$12,947,555 


$34,347,555 


$2,836,034 


23,000 


17,000 


Year 97 


$21,400,000 


$13,368,441 


$34,768,441 


$2,802,758 


23,000 


17,000 


Year 98 


$21,400,000 


$13,706,862 


$35,106,862 


$2,762,976 


23,000 


17,000 


Year 99 


$21,400,000 


$14,429,957 


$35,829,957 


$2,753,063 


23,000 


17,000 


Year 100 


$21,400,000 


$266,766,105 


$288,166,105 


$21,617,105 


[ Brown»Caldwell : 


171 


23,000 


17,000 


Appendix A-6 


Table 77. Life-cycle cost for Morgan Hill Option 1 (NPR+ from SBWR) 


Morgan Hill - Option 1 Summary of Lifecycle Unit Costs ($/AF) 


Unit Costs, 
including ROC 
management 


Unit Costs, excluding ROC | Unit Costs, excluding R&R} ROCM Unit Costs 
management and ROC management Only 


Time Horizon 


100-Yr Lifecycle: - 1,700 


30-Yr Lifecycle: 2,200 


ROC management costs included for context only. Estimated ROC management lifecycle costs are based on Task 6 - 
Evaluation of ROC Management Options Final Report (GHD 2020), deescalated from Jan 2020 $ to Jul 2019 $ using 
the ENR Construction Cost Index for San Francisco. 


Present Value Cost in Present Value 
Operations Estimated Costs, excluding ROC management (August 2019 Dolla Water Suppl 
pera ie ear timated Costs, excludin management (Augus jllars) 2015 eadluaing AOC fater Supply Siciaiaey 


———————— System Yield (AF) ‘ 
Capital Cost (0&M Cost R&R Total Cost management in 2019 
T00-Vr Lifecycle: $70,000,000 $260,000,000 '$350,000,000 $145,000,000 
30-Yr Lifecycle: $70,000,000 $80,000,000 $150,000,000 $110,000,000 
$0 $0 
$0 $0 
$0 $0 
$0 $0 
$0 $0 
$17,500,000 $17,500,000 $15,522,507 
$17,500,000 $17,500,000 $15,154,675 
$17,500,000 $17,500,000 $14,795,560 
$17,500,000 $17,500,000 $14,444,954 
$2,600,000 $2,600,000 $2,095,252 
$2,600,000 $2,600,000 $2,045,601 
$2,600,000 $2,600,000 $1,997,127 
$2,600,000 $2,600,000 $1,949,802 
Year 5 $2,600,000 $2,600,000 $1,903,598 
Year 6 $2,600,000 $2,600,000 $1,858,489 
Year 7 $2,600,000 $2,600,000 $1,814,449 
Year 8 $2,600,000 $2,600,000 $1,771,453 
Year 9 $2,600,000 $2,600,000 $1,729,475 
Year 10 $2,600,000 $2,600,000 $1,688,492 
Year 11 $2,600,000 $2,600,000 $1,648,481 
Year 12 $2,600,000 $2,600,000 $1,609,417 
Year 13 $2,600,000 $2,600,000 $1,571,279 
Year 14 $2,600,000 $2,600,000 $1,534,045 
Year 15 $2,600,000 $2,600,000 $1,497,693 
Year 16 $2,600,000 $2,600,000 $1,462,203 
Year 17 $2,600,000 $2,600,000 $1,427,554 
Year 18 $2,600,000 $2,600,000 $1,393,725 
Year 19 $2,600,000 $2,600,000 $1,360,699 
Year 20 $2,600,000 $1,034,018 $3,634,018 $1,856,780 
Year 24 $2,600,000 $0 $2,600,000 $1,296,975 
Year 22 $2,600,000 $0 $2,600,000 $1,266,241 
Year 23 $2,600,000 $0 $2,600,000 $1,236,235 
2051 Year 24 $2,600,000 $0 $2,600,000 $1,206,940 2,900 1,346 
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i Present Val 
Operations Year Estimated Costs, excluding ROC management (August 2019 Dollars) Present Value Costin | Water Supply clita 
2019, excluding ROC s Yield (AF) 
# System Yield (AF) 


Capital Cost O&M Cost R&R Total Cost management in 2019 

Year 25 $2,600,000 $2,600,000 $1,178,340 

Year 26 $2,600,000 $2,600,000 $1,150,417 

Year 27 $2,600,000 $2,600,000 $1,123,156 

Year 28 $2,600,000 $2,600,000 $1,096,541 

Year 29 $2,600,000 $2,600,000 $1,070,557 

Year 30 $2,600,000 $2,600,000 $1,045,188 

Year 31 $2,600,000 $2,600,000 $1,020,421 

Year 32 $2,600,000 $2,600,000 $996,240 

Year 33 $2,600,000 $2,600,000 $972,632 

Year 34 $2,600,000 $2,600,000 $949,584 

Year 35 $2,600,000 $2,600,000 $927,082 

Year 36 $2,600,000 $2,600,000 $905,113 

Year 37 $2,600,000 $2,600,000 $883,665 

Year 38 $2,600,000 $2,600,000 $862,725 

Year 39 $2,600,000 $2,600,000 $842,282 

Year 40 $2,600,000 $1,034,018 $3,634,018 $1,149,359 

Year 41 $2,600,000 $0 $2,600,000 $802,836 

Year 42 $2,600,000 $0 $2,600,000 $783,811 

Year 43 $2,600,000 $0 $2,600,000 $765,238 

Year 44 $2,600,000 $0 $2,600,000 $747,104 

Year 45 $2,600,000 $2,600,000 $729,400 

Year 46 $2,600,000 $2,600,000 $712,116 

Year 47 $2,600,000 $2,600,000 $695,241 

Year 48 $2,600,000 $2,600,000 $678,766 

Year 49 $2,600,000 $2,600,000 $662,682 

Year 50 $2,600,000 $2,600,000 $646,978 

Year 51 $2,600,000 $2,600,000 $631,647 

Year 52 $2,600,000 $2,600,000 $616,679 

Year 53 $2,600,000 $2,600,000 $602,066 

Year 54 $2,600,000 $2,600,000 $587,799 

Year 55 $2,600,000 $2,600,000 $573,870 

Year 56 $2,600,000 $2,600,000 $560,274 

Year 57 $2,600,000 $2,600,000 $546,995 

Year 58 $2,600,000 $2,600,000 $534,033 

Year 59 $2,600,000 $2,600,000 $521,378 

Year 60 $2,600,000 $1,034,365 $3,634,365 $711,529 

Year 61 $2,600,000 $513 $2,600,513 $497,059 

Year 62 $2,600,000 $755 $2,600,755 $485,325 

Year 63 $2,600,000 $1,098 $2,601,098 $473,887 

Year 64 $2,600,000 $2,601,582 $462,744 

Year 65 $2,600,000 $2,602,256 $451,895 

Year 66 $2,600,000 $2,603,186 $441,345 

Year 67 $2,600,000 $2,604,453 $431,096 

Year 68 $2,600,000 $2,606,163 $421,157 

Year 69 $2,600,000 $2,608,445 $411,537 
2097 Year 70 $2,600,000 $11,457 $2,611,457 $402,249 2,900 447 
2098 Year 71 $2,600,000 $15,388 $2,615,388 $393,308 2,900 436 
2099 Year 72 $2,600,000 $20,462 $2,620,462 $384,733 2,900 426 
2100 Year 73. $2,600,000 $26,939 $2,626,939 $376,544 2,900 416 
2101 Year 74 $2,600,000 $35,112 $2,635,112 $368,765 2,900 406 
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Pr Val Present Vali 
Operations Year Estimated Costs, excluding ROC management (August 2019 Dollars) resent Value Cost Water Supply seid ia 


2019, excluding ROC i 
id Capital Cost ‘O&M Cost Total Cost management spienneee) in 2019 
Year 75 $2,600,000 $45,312 $2,645,312 $361,420 
Year 76 $2,600,000 $57,891 $2,657,891 $354,534 
Year 77 $2,600,000 $73,227 $2,673,227 $348,130 
Year 78 $2,600,000 $91,704 $2,691,704 $342,229 
Year 79 $2,600,000 $113,700 $2,713,700 $336,850 
Year 80 $2,600,000 $1,173,588 $3,773,588 $457,313 
Year 81 $2,600,000 $169,620 $2,769,620 $327,691 
Year 82 $2,600,000 $204,090 $2,804,090 $323,907 
Year 83 $2,600,000 $243,121 $2,843,121 $320,634 
Year 84 $2,600,000 $286,736 $2,886,736 $317,838 
Year 85 $2,600,000 $334,809 $2,934,809 $315,474 
Year 86 $2,600,000 $387,053 $2,987,053 $313,481 
Year 87 $2,600,000 $442,996 $3,042,996 $311,784 
Year 88 $2,600,000 $501,980 $3,101,980 $310,296 
Year 89 $2,600,000 $563,158 $3,163,158 $308,918 
Year 90 $2,600,000 $625,506 $3,225,506 $307,542 
Year 91 $2,600,000 $687,843 $3,287,843 $306,057 
Year 92 $2,600,000 $748,866 $3,348,866 $304,351 
Year 93 $2,600,000 $807,191 $3,407,194 $302,314 
Year 94 $2,600,000 $861,401 $3,461,401 $299,846 
Year 95 $2,600,000 $910,105 $3,510,105 $296,860 
Year 96 $2,600,000 $951,995 $3,551,995 $293,284 
Year 97 $2,600,000 $985,905 $3,585,905 $289,067 
Year 98 $2,600,000 $1,010,863 $3,610,863 $284,182 
Year 99 $2,600,000 $1,026,141 $3,626,141 $278,621 
Year 100 $2,600,000 $1,031,284 $3,631,284 $272,405 
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Table 78. Life-cycle cost for Morgan Hill Option 2 (GWR) 


Morgan Hill - Option 2 Summary of Lifecycle Unit Costs ($/AF) 
: F Unit Costs, excluding ROC | Unit Costs, excluding R&R] ROCM Unit Costs | __ Unit Costs. 
Time Horizon including ROC 
management and ROC management Only 
management 
100-Yr Lifecycle: 6,100 
30-Yr Lifecycle: 7,200 
* ROC management costs included for context only. Estimated ROC management lifecycle costs are based on Task 6 - 
Evaluation of ROC Management Options Final Report (GHD 2020), deescalated from Jan 2020 $ to Jul 2019 $ using 
the ENR Construction Cost Index for San Francisco. 
Operations Year Estimated Costs, excluding ROC management (August 2019 Dollars) Present Value Costin | Wetersupply | Present Value 
* 2019, excluding ROC. | on Vield (AF) Yield (AF) 
Capital Cost O&M Cost R&R Total Cost management in 2019 
100-Yr Lifecycle: $75,000,000 $680,000,000 $925,000,000 $315,000,000 190,000 
30-Yr Lifecycle: $75,000,000 $205,000,000 $315,000,000 $200,000,000 
2019 $0 $0 $0 
2020 $0 $0 $0 
2021 $0 $0 $0 
2022 $0 $0 $0 
2023 $0 $0 $0 
2024 $18,750,000 $0 $18,750,000 $16,631,258 
2025 $18,750,000 $0 $18,750,000 $16,237,152 
2026 $18,750,000 $0 $18,750,000 $15,852,386 
2027 $18,750,000 $0 $18,750,000 $15,476,737 
2028 Year 1 $6,800,000 $0 $6,800,000 $5,479,889 1,900 1,531 
2029 Year 2 $6,800,000 $0 $6,800,000 $5,350,034 1,900 1,495 
2030 Year 3 $6,800,000 $0 $6,800,000 $5,223,256 1,900 1,459 
2031 Year 4 $6,800,000 $0 $6,800,000 $5,099,482 1,900 1,425 
2032 Year 5 $6,800,000 $0 $6,800,000 $4,978,642 1,900 1,391 
2033 Year 6 $6,800,000 $0 $6,800,000 $4,860,664 1,900 1,358 
2034 Year 7 $6,800,000 $0 $6,800,000 $4,745,483 1,900 1,326 
2035 Year 8 $6,800,000 $26,436 $6,826,436 $4,651,042 1,900 1,295 
2036 Year 9 $6,800,000 $0 $6,800,000 $4,523,243 1,900 1,264 
2037 Year 10 $6,800,000 $1,393,888 $8,193,888 $5,321,276 1,900 1,234 
2038 Year 14 $6,800,000 $0 $6,800,000 $4,311,411 1,900 1,205 
2039 Year 12 $6,800,000 $0 $6,800,000 $4,209,245 1,900 1,176 
2040 Year 13 $6,800,000 $0 $6,800,000 $4,109,500 1,900 1,148 
2041 Year 14 $6,800,000 $0 $6,800,000 $4,012,118 1,900 1,121 
2042 Year 15 $6,800,000 $55,521 $6,855,521 $3,949,027 1,900 1,094 
2043 Year 16 $6,800,000 $26,436 $6,826,436 $3,839,091 1,900 1,069 
2044 Year 17 $6,800,000 $0 $6,800,000 $3,733,602 1,900 1,043 
2045 Year 18 $6,800,000 $0 $6,800,000 $3,645,128 1,900 1,018 
2046 Year 19 $6,800,000 $0 $6,800,000 $3,558,751 1,900 994 
2047 Year 20 $6,800,000 $4,608,005 $11,408,005 $5,828,853 1,900 971 
2048 Year 21 $6,800,000 $0 $6,800,000 $3,392,088 1,900 948 
2049 Year 22 $6,800,000 $0 $6,800,000 $3,311,707 1,900 925 
2050 Year 23 $6,800,000 $0 $6,800,000 $3,233,230 1,900 903 
2051 Year 24 $6,800,000 $26,436 $6,826,436 $3,168,885 1,900 882 
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Operations Year 
# 


Year 25 


Capital Cost 


Estimated Costs, excluding ROC management (August 2019 Dollars) 


O&M Cost 
$6,800,000 


$26,363,208 


Total Cost 
$33,163,208 


Present Value Cost in 


2019, excluding ROC 
management 


$15,029,820 


Water Supply 
System Yield (AF) 


Present Value 


Yield (AF) 
in 2019 


Year 26 


$6,800,000 


$0 


$6,800,000 


$3,008,783 


Year 27 


$6,800,000 


$0 


$6,800,000 


$2,937,485 


Year 28 
Year 29 


$6,800,000 
$6,800,000 


$0 
$0 


$6,800,000 


$2,867,877 


$6,800,000 


$2,799,917 


Year 30 


$6,800,000 


$2,003,347 


$8,803,347 


$3,538,905 


Year 31 


$6,800,000 


$0 


$6,800,000 


$2,668,792 


Year 32 


$6,800,000 


$917 


$6,800,917 


$2,605,902 


Year 33 


$6,800,000 


$25,519 


$6,825,519 


$2,553,354 


Year 34 


$6,800,000 


$0 


$6,800,000 


$2,483,528 


Year 35 


$6,800,000 


$0 


$6,800,000 


$2,424,677 


Year 36 


$6,800,000 


$0 


$6,800,000 


$2,367,220 


Year 37 


$6,800,000 


$0 


$6,800,000 


$2,311,124 


Year 38 
Year 39 


$6,800,000 
$6,800,000 


$0 
$0 


$6,800,000 
$6,800,000 


$2,256,359 
$2,202,890 


Year 40 


$6,800,000 


$5,469,347 


$12,269,347 


$3,880,522 


Year 41 


$6,800,000 


$25,519 


$6,825,519 


$2,107,605 


Year 42 


$6,800,000 


$0 


$6,800,000 


$2,049,968 


Year 43 


$6,800,000 


$6,800,000 


$2,001,391 


Year 44 
Year 45 


$6,800,000 
$6,800,000 


$55,521 


$6,800,000 
$6,855,521 


$1,953,965 
$1,923,238 


Year 46 


$6,800,000 


$6,800,000 


$1,862,457 


Year 47 


$6,800,000 


$6,800,000 


$1,818,323 


Year 48 


$6,800,000 


$6,800,917 


$1,775,474 


Year 49 


$6,800,000 


$6,825,519 


$1,739,672 


Year 50 


$6,800,000 


$33,184,610 


$39,984,610 


$9,949,683 


Year 51 


$6,800,000 


$0 


$6,800,000 


$1,652,000 


Year 52 


$6,800,000 


$0 


$6,800,000 


$1,612,853 


Year 53 


$6,800,000 


$0 


$6,800,000 


$1,574,634 


Year 54 
Year 55 


$6,800,000 
$6,800,000 


$0 
$0 


$6,800,000 
$6,800,000 


$1,537,320 
$1,500,891 


Year 56 


$6,800,000 


$917 


$6,800,917 


$1,465,522 


Year 57 


$6,800,000 


$0 


$6,800,000 


$1,430,601 


Year 58 


$6,800,000 


$25,519 


$6,825,519 


$1,401,942 


Year 59 


$6,800,000 


$0 


$6,800,000 


$1,363,604 


Year 60 


$6,800,000 


$5,171,890 


$11,971,890 


$2,343,833 


Year 61 


$6,800,000 


$398 


$6,800,398 


$1,299,820 


Year 62 


$6,800,000 


$587 


$6,800,587 


$1,269,054 


Year 63 


$6,800,000 


$853 


$6,800,853 


$1,239,030 


Year 64 


$6,800,000 


$2,146 


$6,802,146 


$1,209,899 


Year 65 


$6,800,000 


$1,754 


$6,801,754 


$1,181,160 


Year 66 


$6,800,000 


$27,994 


$6,827,994 


$1,157,619 


Year 67 


$6,800,000 


$3,464 


$6,803,461 


$1,126,127 


Year 68 


$6,800,000 


$4,789 


$6,804,789 


$1,099,656 


Year 69 


$6,800,000 


$6,563 


$6,806,563 


$1,073,878 


Year 70 


$6,800,000 


$1,448,635 


$8,248,635 


$1,270,556 


Year 71 


$6,800,000 


$11,958 


$6,811,958 


$1,024,397 


Year 72 


$6,800,000 


$16,819 


$6,816,819 


$1,000,836 


2101 


Year 73 
Year 74 


$6,800,000 
$6,800,000 


$20,934 
$52,806 


$6,820,934 
$6,852,806 


$977,709 
$959,001 


1,900 
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Operations Year 
# 


Year 75 


Capital Cost 


Estimated Costs, excluding ROC management (August 2019 Dollars) 


O&M Cost 
$6,800,000 


R&R 
$32,198,094 


Total Cost 
$38,998,094 


Present Value Cost in 
2019, excluding ROC 
management 
$5,328,180 


Water Supply 
‘System Yield (AF) 


Present Value 
Yield (AF) 
in 2019 


Year 76 


$6,800,000 


$44,989 


$6,844,989 


$913,047 


Year 77 


$6,800,000 


$56,907 


$6,856,907 


$892,963 


Year 78 


$6,800,000 


$71,267 


$6,871,267 


$873,628 


Year 79 


$6,800,000 


$88,361 


$6,888,361 


$855,048 


Year 80 


$6,800,000 


$5,531,970 


$12,331,970 


$1,494,486 


Year 81 


$6,800,000 


$131,819 


$6,931,819 


$820,146 


Year 82 


$6,800,000 


$158,607 


$6,958,607 


$803,806 


Year 83 


$6,800,000 


$214,459 


$7,014,459 


$791,057 


Year 84 


$6,800,000 


$222,835 


$7,022,835 


$773,234 


Year 85 


$6,800,000 


$260,195 


$7,060,195 


$758,927 


Year 86 


$6,800,000 


$300,795 


$7,100,795 


$745,204 


Year 87 


$6,800,000 


$344,271 


$7,144,271 


$731,999 


Year 88 


$6,800,000 


$391,027 


$7,191,027 


$719,330 


Year 89 
Year 90 


$6,800,000 
$6,800,000 


$437,654 
$2,363,896 


$7,237,654 
$9,163,896 


$706,838 
$873,750 


Year 91 


$6,800,000 


$560,071 


$7,360,071 


$685,131 


Year 92 


$6,800,000 


$581,976 


$7,381,976 


$670,887 


Year 93 


$6,800,000 


$627,302 


$7,427,302 


$659,011 


Year 94 


$6,800,000 


$669,432 


$7,469,432 


$647,044 


Year 95 


$6,800,000 


$707,282 


$7,507,282 


$634,912 


Year 96 


$6,800,000 


$740,754 


$7,540,754 


$622,630 


Year 97 


$6,800,000 


$766,189 


$7,566,189 


$609,927 


Year 98 


$6,800,000 


$785,586 


$7,585,586 


$597,000 


Year 99 


$6,800,000 


$822,976 


$7,622,976 


$585,726 


Year 100 


$6,800,000 


$40,408,952 
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Table 79. Life-cycle cost for Morgan Hill Option 3 (SWA) 


Morgan Hill - Option 3 Summary of Lifecycle Unit Costs ($/AF) 


Unit Costs, 
including ROC 
management 


Unit Costs, excluding ROC | Unit Costs, excluding R&R | ROCM Unit Costs 
management and ROC management Only 


Time Horizon 


100-Yr Lifecycle: 6,600 


30-Yr Lifecycle: 8,000 
*ROC management costs included for context only. Estimated ROC management lifecycle costs are based on Task 6 - 
Evaluation of ROC Management Options Final Report (GHD 2020), deescalated from Jan 2020 $ to Jul 2019 $ using 
the ENR Construction Cost Index for San Francisco. 


Lifecycle Cost Calculations, excluding ROC management 


Operations Year Estimated Costs, excluding ROC management (August 2019 Dollars) erie tcuapcene Water Supply aes Meld 
5 i ; 
if Capital Cost O&M Cost R&R Total Cost management Ssiemmeey in 2019 
100-Yr Lifecycle: $95,000,000 $710,000,000 $190,000,000 $995,000,000 $345,000,000 190,000 

30-Yr Lifecycle: $95,000,000 $215,000,000 $40,000,000 $345,000,000 $225,000,000 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$23,750,000 $23,750,000 $21,066,260 

$23,750,000 $23,750,000 $20,567,059 

$23,750,000 $23,750,000 $20,079,688 

$23,750,000 $23,750,000 $19,603,866 

$7,100,000 $0 $7,100,000 $5,721,649 

$7,100,000 $0 $7,100,000 $5,586,065 

$7,100,000 $0 $7,100,000 $5,453,694 

$7,100,000 $0 $7,100,000 $5,324,460 

$7,100,000 $0 $7,100,000 $5,198,287 

$7,100,000 $0 $7,100,000 $5,075,105 

$7,100,000 $0 $7,100,000 $4,954,842 

$7,100,000 $26,436 $7,126,436 $4,855,440 

$7,100,000 $7,100,000 $4,722,798 

Year 10 $7,100,000 $1,584,901 $8,684,901 $5,640,150 

Year 11 $7,100,000 $7,100,000 $4,501,621 

Year 12 $7,100,000 $7,100,000 $4,394,947 

Year 13 $7,100,000 $7,100,000 $4,290,801 

Year 14 $7,100,000 $7,100,000 $4,189,124 

Year 15 $7,100,000 $7,155,521 $4,121,837 

Year 16 $7,100,000 $7,126,436 $4,007,807 

Year 17 $7,100,000 $7,100,000 $3,898,320 

Year 18 $7,100,000 $7,100,000 $3,805,943 

Year 19 $7,100,000 $7,100,000 $3,715,754 

Year 20 $7,100,000 $12,412,461 $6,342,074 
2048 Year 21 $7,100,000 $0 $7,100,000 $3,541,739 1,900 948 
2049 Year 22 $7,100,000 $0 $7,100,000 $3,457,811 1,900 925 
2050 Year 23 $7,100,000 $0 $7,100,000 $3,375,873 1,900 903 
2051 Year 24 $7,100,000 $26,436 $7,126,436 $3,308,148 1,900 882 
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Operations Year 


Estimated Costs, excluding ROC management (August 2019 Dollars) 


Present Value Cost in 


Water Supply 


Present Value Yield 


: 2019, excluding ROC system Yield (AF) : (AF) 
Capital Cost O&M Cost Total Cost management in 2019 

Year 25 $7,100,000 $27,399,774 $34,499,774 $15,635,562 

Year 26 $7,100,000 $0 $7,100,000 $3,141,524 

Year 27 $7,100,000 $0 $7,100,000 $3,067,080 

Year 28 $7,100,000 $0 $7,100,000 $2,994,401 

Year 29 $7,100,000 $0 $7,100,000 $2,923,443, 

Year 30 $7,100,000 $2,226,196 $9,326,196 $3,749,088 

Year 31 $7,100,000 $0 $7,100,000 $2,786,533 

Year 32 $7,100,000 $917 $7,100,917 $2,720,853 

Year 33. $7,100,000 $25,519 $7,125,519 $2,665,581 

Year 34 $7,100,000 $0 $7,100,000 $2,593,095 

Year 35 $7,100,000 $0 $7,100,000 $2,531,648 

Year 36 $7,100,000 $0 $7,100,000 $2,471,656 

Year 37 $7,100,000 $0 $7,100,000 $2,413,086 

Year 38 $7,100,000 $0 $7,100,000 $2,355,904 

Year 39 $7,100,000 $0 $7,100,000 $2,300,077 

Year 40 $7,100,000 $6,173,803 $13,273,803 $4,198,209 

Year 41 $7,100,000 $25,519 $7,125,519 $2,200,240 

Year 42 $7,100,000 $7,100,000 $2,140,408 

Year 43 $7,100,000 $7,100,000 $2,089,688 

Year 44 $7,100,000 $7,100,000 $2,040,169 

Year 45 $7,100,000 $7,155,521 $2,007,399 

Year 46 $7,100,000 $7,100,000 $1,944,624 

Year 47 $7,100,000 $7,100,000 $1,898,543 

Year 48 $7,100,000 $7,100,917 $1,853,793 

Year 49 $7,100,000 $7,125,519 $1,816,135 

Year 50 $7,100,000 $34,674,514 $41,774,514 $10,395,079 

Year 51 $7,100,000 $0 $7,100,000 $1,724,882 

Year 52 $7,100,000 $0 $7,100,000 $1,684,008 

Year 53. $7,100,000 $0 $7,100,000 $1,644,103 

Year 54 $7,100,000 $0 $7,100,000 $1,605,143 

Year 55 $7,100,000 $0 $7,100,000 $1,567,107 

Year 56 $7,100,000 $917 $7,100,917 $1,530,169 

Year 57 $7,100,000 $0 $7,100,000 $1,493,716 

Year 58 $7,100,000 $25,519 $7,125,519 $1,463,562 

Year 59 $7,100,000 $0 $7,100,000 $1,423,763 

Year 60 $7,100,000 $5,877,784 $12,977,784 $2,540,765 

Year 61 $7,100,000 $642 $7,100,642 $1,357,208 

Year 62 $7,100,000 $943 $7,100,943 $1,325,103 

Year 63 $7,100,000 $1,371 $7,101,371 $1,293,780 

Year 64 $7,100,000 $2,894 $7,102,894 $1,263,393 

Year 65 $7,100,000 $2,819 $7,102,819 $1,233,442 

Year 66 $7,100,000 $29,499 $7,129,499 $1,208,736 

Year 67 $7,100,000 $5,564 $7,105,564 $1,176,132 

Year 68 $7,100,000 $7,701 $7,107,701 $1,148,607 
2096 Year 69 $7,100,000 $10,553 $7,110,553 $1,121,838 1,900 300 
2097 Year 70 $7,100,000 $1,675,622 $8,775,622 $1,351,729 1,900 293 
2098 Year 71 $7,100,000 $19,227 $7,119,227 $1,070,605 1,900 286 
2099 Year 72 $7,100,000 $26,485 $7,126,485 $1,046,301 1,900 279 
2100 Year 73. $7,100,000 $33,662 $7,133,662 $1,022,536 1,900 272 
2101 Year 74 $7,100,000 $69,394 $7,169,394 $1,003,305 1,900 266 
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Operations Year 
# 


Year 75 


Capital Cost 


Estimated Costs, excluding ROC management (August 2019 Dollars) 


O&M Cost 
$7,100,000 


R&R 
$33,383,408 


Total Cost 
$40,483,408 


Present Value Cost in 


2019, excluding ROC 
management 


$5,531,113 


Water Supply 
System Yield (AF) 


Present Value Yield 
(AF) 
in 2019 


Year 76 


$7,100,000 


$72,337 


$7,172,337 


$956,714 


Year 77 


$7,100,000 


$91,501 


$7,191,501 


$936,536 


Year 78 


$7,100,000 


$114,589 


$7,214,589 


$917,279 


Year 79 


$7,100,000 


$142,074 


$7,242,074 


$898,954 


Year 80 


$7,100,000 


$6,271,799 


$13,371,799 


$1,620,500 


Year 81 


$7,100,000 


$211,950 


$7,311,950 


$865,122 


Year 82 


$7,100,000 


$255,021 


$7,355,021 


$849,597 


Year 83 
Year 84 


$7,100,000 
$7,100,000 


$329,314 
$358,292 


$7,429,314 
$7,458,292 


$837,842 
$821,179 


Year 85 


$7,100,000 


$418,363 


$7,518,363 


$808,177 


Year 86 


$7,100,000 


$483,645 


$7,583,645 


$795,877 


Year 87 


$7,100,000 


$553,548 


$7,653,548 


$784,180 


Year 88 


$7,100,000 


$628,170 


$7,728,170 


$773,062 


Year 89 
Year 90 


$7,100,000 
$7,100,000 


$703,698 
$2,880,968 


$7,803,698 
$9,980,968 


$762,119 
$951,655 


Year 91 


$7,100,000 


$885,017 


$7,985,017 


$743,306 


Year 92 


$7,100,000 


$935,751 


$8,035,751 


$730,303 


Year 93 


$7,100,000 


$1,008,630 


$8,108,630 


$719,463 


Year 94 


$7,100,000 


$1,076,369 


$8,176,369 


$708,283 


Year 95 


$7,100,000 


$1,137,228 


$8,237,228 


$696,646 


Year 96 


$7,100,000 


$1,190,490 


$8,290,490 


$684,535 


Year 97 


$7,100,000 


$1,231,945 


$8,331,945 


$671,656 


Year 98 
Year 99 


$7,100,000 
$7,100,000 


$1,263,132 


$8,363,132 
$8,407,740 


$658,194 
$646,025 


Year 100 


$7,100,000 
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Appendix A-7: 
Evaluation and Risk Assessment Tool 


This appendix describes the approach, methods, and key findings related to evaluating reuse portfolios and 
assessing risks. 


Section 1: Evaluation Tool 


The evaluation tool is used to compare portfolios relative to one another with respect to prioritization criteria 
identified by Valley Water and Partner Agency staff, who collectively form the Countywide Water Reuse 
Master Plan (CoRe Plan) Project Partner Group (PPG). The five evaluation criteria reflect program goals and 
input from the PPG and are further defined by 19 sub-criteria. Several program goals that are important to 
PPG members are not reflected in the latest version of the criteria and sub-criteria because the evaluation 
tool focuses on sub-criteria that distinguish between portfolios and set them apart from one another. All 
portfolios protect groundwater and surface water quality, as required by Valley Water. 


As conditions change and new information becomes available, it is anticipated that portfolios will perform 
differently with respect to the criteria and sub-criteria, and results of the tool will change. 


1.1 Approach and Methodology 


In October 2018, Valley Water hosted a meeting with its Partner Agencies, and the PPG reached collective 
agreement on five evaluation criteria representing broad categories with descriptions further defining 
attributes of each. At that early stage in the project, the criteria served an anticipated purpose of prioritizing 
alternatives with the objective of recommending one alternative to proceed to implementation. As such, the 
PPG also conferred and agreed on weighting factors pertaining to the five criteria (Table 1-1). 


Table 1-1. Evaluation Criteria and Previously Established Weighting 


Criterion Notes Weighting 


Including 30-year life-cycle costs and unit costs that may directly impact 


Economics customer affordability. 25% 
ee Including yield (projected production of reuse water) and utilization (amount of 

Supply reliability water the delivery point can hold/use). 28% 

Environmental and social Including energy use, environmental/social justice, local reuse benefit (i.e., 20% 

impacts/ benefits product water stays in service area), and water rights equity. 


Including partnerships/ agreements, public health regulatory compliance, 
environmental discharge compliance, design readiness, NEPA/CEQA and 15% 
permit requirements, and public acceptance/support. 


Ease of implementation and 
permitting/ regulatory considerations 


Including the need for a pilot study, ease of pipeline construction, land 
acquisition/ ownership, site preparation requirements, and ease of operation. 


Total 100% 


Engineering feasibility 15% 


[ Brown»Caldwell : 


4 


of contents an thi 


Evaluation and Risk Assessment Tool Appendix A-7 


As the project progressed, Valley Water opted to shift the approach from selecting one recommended 
alternative to evaluating multiple portfolios to allow flexibility in implementation. Given this shift, the Project 
Team established an approach and methodology to evaluate project portfolios/options in a manner that 
readily allows sensitivity testing to determine how portfolios and options compare with variable weighting 
factor scenarios. In addition, the approach aims to avoid arbitrary and subjective scoring by taking the 
following steps. 
1. Sort quantitative and qualitative sub-criteria and define respective scoring scales. The identified sub- 
criteria (Table 1-2) are applied differently based on whether they are quantitative or qualitative: 


— Quantitative sub-criteria are numerical/design characteristics (e.g., estimated costs, energy use, or 
purified water production) and scored using actual values. 


— Qualitative characteristics are not as easy to measure. Each portfolio/option is evaluated relative to 
others using an increasing positive scale ranging from 1 to 2 (e.g., a binary option where 1= no 
benefit; and 2 = benefit) to 1 to 4 (i.e., where 1 = less benefit and/or greater risk; and 4 = more 
benefit and/or lower risk). 


— Regulatory criteria are qualitative and based on the comparison of Portfolios’ regulatory strategy 
described in Appendix B-1 and presented in Tables 1-3 and 1-4. 
2. Score each portfolio/option based on each sub-criterion using Table 1-2 score definitions. Developing 
scores begins by populating “raw scores” (i.e., actual value for quantitative sub-criteria or rating based 
on the respective qualitative sub-criteria scale), as shown in Table 1-5. 


3. Convert Scores to a normalized range of 0 to 1. To compare scores in a single framework, normalize the 
raw scores on a O to 1 scale. Conversion varies by type of sub-criterion: 


— For quantitative sub-criteria where higher values provide more benefit (e.g., yield): Divide each raw 
score by the maximum possible raw score. 


score + highest score = 0 to 1 normalized score (a percentage) 


— For quantitative sub-criteria where lower values provide more benefit (e.g., cost or energy use): 
Multiply each raw score by the inverse of the lowest possible raw score. 


score x (1+lowest score) = 0 to 1 normalized score (a percentage) 


— For qualitative sub-criteria: Use the highest possible rating based on the defined sub-criterion range 
as the denominator. Divide each score/rating by the denominator. 


score + highest score = 0 to 1 normalized score (a percentile) 
Converted scores are presented in Table 1-6. 


4. Calculate criteria and total portfolio/option scores. Within each criterion, sum sub-criteria scores to 
arrive at a criterion score. After applying the respective weighting factor to each criterion, criteria scores 
can be summed to determine the total score for a portfolio/option. 


In converting quantitative and qualitative criteria to a normalized and comparable scale, this approach 
avoids the risk of two forms of mathematical skewing that can occur with scorecard comparison tools. If 
quantifiable values are converted to simpler scales or bins, the relative difference between them can be lost. 
Likewise, if qualitative factors are converted into numeric scales (e.g., 1, 2, 3, 4, symbolizing poor, fair, good, 
best), the appearance both visually and mathematically is that a score of 4 is twice as good as a score of 2, 
though the intent is simply to establish that the alternative with a 4 is better than that with a 2. Because it is 
a subjective factor, the extent of relative benefit is uncertain. The approach used in this evaluation avoids 
both types of skew by converting numeric values to comparative percentages and qualitative scales into 
percentiles, which indicate how many alternatives are less preferred. 
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During score “conversion” to a 0 to 1 scale, raw scores for quantitative sub-criteria that are on a positive 
scale—where larger values provide more benefit, such as potable reuse (PR) water yield—were divided by the 
maximum score (the largest value assigned to a portfolio within that sub-criterion). Quantitative sub-criteria 
such as cost or energy use where lower values provide more benefit were converted by dividing the 
minimum portfolio raw score by the raw score for the portfolio being evaluated. Qualitative sub-criteria 
percentiles indicate how many other portfolios over which that portfolio is preferred. If one portfolio is 
preferred over four other portfolios for a sub-criterion, it would receive a score of 1 ([4 portfolios of relative 
lower preference]/[4 total other portfolios]). A portfolio that is not preferred over any others would receive a 
score of zero. Using this method, it does not matter that the qualitative criteria had variable scales (0 to 2 vs. 
0 to 4), as all scores are normalized to 0, 0.25, 0.5, 0.75, or 1. Converted scores are shown in Table 1-6. 


Evaluation criteria can be evenly weighted (such that each equally contributes to the overall portfolio score) 
or assigned individual weights to reflect relative importance of each, so long as the sum of criteria weights 
equals 1 (i.e., 100%). To test the impact of adjusting weighting values on portfolio scores and relative 
rankings, four variations were considered and applied to converted scores (Table 1-7). Sub-criteria weights 
represent criteria weights divided by the number of sub-criteria. 


Figure 1-1 illustrates how portfolio scores vary when criteria and sub-criteria weights are altered. Figure 1- 
1(a) presents criteria weighting taken from the October 2018 PPG meeting. Figure 1-1(b) presents equal 
criteria weighting: all criteria receive a 20 percent weight, and individual sub-criteria are less important. 
Figure 1-1(c) presents a scenario with equally weighted sub-criteria; each sub-criteria receives a 5.2 percent 
weight, and criteria that have the most sub-criteria are therefore weighted most heavily and influence overall 
portfolio scores the most. As an experiment, Figure 1-1(d) is included to heavily weight one criterion—cost— 
and no other criteria. 
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Table 1-2. Portfol 


in and Score Ranges 


Quantitative | Most favorable Score range/scale 
(with units) or raw score 
Criteria Sub-criteria Qualitative | (lowest/highest) 1 (less benefit) 2 3 4 (more benefit) 
Unit cost of annual yield ($/AF) - 
30-year life-cycle AF using upper- 
bound yield, including reverse $/AF 2,500 (lowest) 
osmosis concentrate (ROC) 
1. Economics Management 
Estimated 30-year life-cycle costs 
(capital, O&M, R&R) excluding 
ROC Management - present value $, millions 955 (lowest) 
in millions 
Anticipated PR annual yield using Fi 
2. Countywide lower-bound flow projection ne 28,000 (highest) 
(regional) supply maitisa (limited b 
reliability urified water usage (limited by a 
delivery point AFY 24,000 (highest) 
Minimizing carbon footprint 
(eich) use ax a cutrogate} MWh/yr 67,100 (lowest) 
Equitable allocation of resources and benefits; 
: ete oh rar a Inequitable allocation of resources and benefits; lower well-mitigated and distributed impacts (e.g., 
Environmental anc! social Justice Qualitative 2 (highest) income areas receive disproportionate impacts equally affecting varying income and minority 
3. Environmental and areas) 
social 
impacts/benefits Local reuse benefit - recycled 
water producers (WWTPs) directly Qualitative 3 (highest) Retains <50% of product water in wastewater agency Retains >50% of product water in wastewater Fully retains product water within wastewater 
benefit by retaining reuse supply in service area (rate payers may not benefit) agency service area agency service area (rate payers will benefit) 
own service area 
Equity in supply benefits (with Qualitative 3 (highest) Portfolio diverts supply away from an area with fewer or Neutral (i.e., no measurable local supply benefits Portfolio yields supply benefit to an area/retailer 
respect to water rights) less secure water rights or impacts to water security) with less secure water rights 
Willing partner(s) interested in Agencies communicating but agreement not being ¥ Agreements and/or governance structure 
collaborating Qualttative 3 uighest) discussed Approval in process established 
Low ranking with regard to public health criteria: Medium-low ranking with regard to public health Medium-high ranking with regard to public health High ranking with regard to public health criteria: 
pathogens, chemicals, source control, monitoring and criteria: pathogens, chemicals, source control, criteria: pathogens, chemicals, source control, pathogens, chemicals, source control, 
Ease of public health regulatory te . control, retention and response time, and technical, monitoring and control, retention and response monitoring and control, retention and response monitoring and control, retention and response 
ee ~ see Table 1-3 for Qualitative 4 (highest) managerial, and financial (TMF) capacity time, and TMF capacity. time, and TMF capacity. time, and TMF capacity. 
7 Scoring resulted in more than 4 medium or dark blue Scoring resulted in more than 4 medium or dark Scoring resulted in 3 or 4 medium or dark blue Scoring resulted in 2 or fewer medium blue 
boxes, with more than 1 dark blue box (see Table 1-3). blue boxes, with 1 dark blue box (see Table 1-3) boxes, with 0 or 1 dark blue box (see Table 1-3) boxes and no dark blue boxes (see Table 1-3) 
4. Ease of Ease of environmental discharge 
implementation and | regulatory compliance - see Table Qualitative 3 (highest) 1 or more medium or dark blue box (see Table 1-4). No medium or dark blue boxes (see Table 1-4) No environmental discharges 
regulatory 1-4 for results. 
compliance Design readiness Qualitative 3 (highest) Conceptual studies and designs not yet started Conceptual studies and designs in progress Conceptual studies and designs prepared 
Section 401/404 permit required; Section 7 Section 401/404 permit required; Section 7 Section 401/404 permit may not be required; 
consultation effort substantial; Section 106 consultation effort moderate; Section 106 Section 7 consultation effort minimal; Section 106 
Anticipated permit requirements Qualitative 3 (highest) consultation effort substantial; and more than 6 likely consultation effort moderate; and fewer than 6 consultation not required; and fewer than 5 likely 
endangered species that may require habitat mitigation likely endangered species that may require habitat endangered species that may require habitat 
prior to construction mitigation prior to permitting mitigation prior to permitting 
Public acceptance/support (for ; 7 r 7 
potable reuse and use of stte(s) for Qualitative 3 (highest) Known public unease with PR or known public unease Pubife support neutral or unknown Known public support of elements of PR plans 


new facilities) 


with proposed use of site(s) for new facilities 


and/or proposed use of site(s) for new facilities 
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in and Score Ranges 


Quantitative | Most favorable Score range/scale 
(with units) or raw score 
Criteria Sub-criteria Qualitative | (lowest/highest) 1 (less benefit) 2 3 4 (more benefit) 
Need for pilot study (treatment ‘ 
technology proven at fll scale Qualitative 2 (highest) Pilot study needed No pilot study needed 
+ Proposed pipeline alignments have significant potential 
construction or engineering challenges, such as + Proposed pipeline alignments do not have known 
Ease of pipeline construction Qualitative 2 (highest) crowded corridors (i.e., existing utilities conflicts), challenges with other utilities, traffic, or 
higher traffic impacts, need for more trenchless engineering challenges. 
construction, additional right of way. 
5. Engineering, 
construction, and + Land is not currently available for use. For example, Ee: - 
operations Land acquisition/ownership Qualitative 2 (highest) voter approval is required for site use, orland is held ae ata — ‘acquisition Issues other than price 
privately and will need to be purchased. 
Site preparation requirements Qualitative 2 highesy |" _‘Slénificant site work required before site Is ready for Minimal site work required 
construction 
7 es A + Facility operation requires more technical expertise Facility operation requires moderate technical + Facility operation is simple 
Ease of operation Qualitative 3 (highest) inact 4 uk expertise Hf naa orani 
. lost (5+) unit processes to operate + Moderate number (4) of unit processes to operate east number (3-) of unit processes to operate 


related to Public Health Considerations in the Potable Reuse Portfolios Table 1-4. Regulatory Complexity related to Discharge of Purified Water to the Environment in the Potable Reuse Portfolios 
Reuse type GWR SWA RWA TWA Reuse type GWR SWA RWA/TWA 
1a: SJ GWR 1a: SJ GWR 
2a: PA (+SV) GWR ‘eeiwa ia STW 2a: PA (+SV) GWR 1b: SJ RWA 
Portfolio / Option) 2b: SV(+PA) GWR MH-3: SWA 1b: SJ RWA Mil fas Pi eline nese i eline Portfolio / Option 2b: SV (+PA) GWR MH-3: SWA 1c: SJ TWA, Milpitas Pipeline 
4: PA/SV GWR eee pip 4: PA/SV GWR 1d: SJ TWA, new pipeline 

MH-2: GWR MH-2: GWR 
Pathogen removal Oo Oo (@) Oo SF Basin Plan (@) Oo N/A 
Chemical removal oO (e} oO (=) California Toxics Rule oO (=) N/A 
Source control ©: (@} (=) (=) SNMP © N/A N/A 
Monitoring and control oO oO (=) e@ (=) Anti-degradation (oe) © N/A 
Retention and response time oO © (=) (=) Chlorine residual oO (@} N/A 
TMF capacity (*) (*) e e O tow complexity © medium complexity @ high complexity N/A indicates options that do not involve discharges to the environment 


O low complexity © medium complexity @ high complexity 
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ix of Raw Scores 
1c: SJTWA 1d: SJTWA 
Criteria Sub-criteria Most favorable raw score (Milpitas (new 
(lowest/highest) 1a: SJ GWR 1b: SJ RWA Pipeline) pipeline) 2a: PA(+SV)GWR | 2b:SV(+PA)GWR | 4: PA/SVGWR 
a i Unit cost of annual yield ($/AF) - 30-year life-cycle AF using upper-bound yield, including ROC Management 2,500 (lowest) 2,600 2,700 2,500 2,600 3,000 3,000 3,200 
. Economics 
io Estimated 30-year life-cycle costs (capital, O&M, R&R), excluding ROC Management - present value in millions 955 (lowest) 975 1,045 955 1,000 1,110 1,095 1,170 
2. Countywide (regional) supply Anticipated PR annual yield using lower-bound flow projection 24,000 (highest) 24,000 24,000 24,000 24,000 17,000 17,000 17,000 
reliability Purified water usage (assumed delivery point capacity) 24,000 (highest) 19,000 19,800 24,000 24,000 19,000 19,000 19,000 
Minimizing carbon footprint (annual energy use as a surrogate) - in megawatt-hours (MWh) per year 67,100 (lowest) 67,100 80,300 76,900 76,900 74,400 71,600 75,700 
3. Environmental Environmental and social justice 2 (highest) 2 2 1 1 1 1 1 
impacts/benefits and 7 5 ‘i 2 3 3 
sustainability Local reuse benefit - recycled water producers (WWTPs) directly benefit by retaining reuse supply in own service area 3 (highest) 3 1 1 1 
Equity in supply benefits (with respect to water rights) 3 (highest) 1 2 2 2 3 3 3 
Willing partner(s) interested in collaborating 3 (highest) 1 1 1 1 3 2 2 
Ease of public health regulatory compliance 3 (highest) 4 3 1 2 4 4 4 
4. Ease of Implementation and Ease of environmental discharge regulatory compliance 2 (highest) 1 2 2 2 1 1 1 
regulatory compliance Design readiness 3 (highest) 3 2 1 1 1 1 al 
Anticipated permit requirements 3 (highest) 2 2 2 2 3 1 1 
Public acceptance/support (for potable reuse and use of site(s) for new facilities ) 3 (highest) 3 2 1 1 3 2 2 
Need for pilot study (treatment technology proven at full scale) 2 (highest) 2 1 1 1 2 2 2 
Ease of pipeline construction 2 (highest) 2 1 1 1 1 1 i 
5. Engineering, construction, and ea : Fi 
operations Land acquisition/ownership 2 (highest) 2: 2 2 2 1 2 1 
Site preparation requirements 2 (highest) 2 2 2 2 2 1 a 
Ease of operation 3 (highest) 3 2 1 1 3 3 3 
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Criteria 


Sub-criteria 


Table 1-6. Evaluation Matrix of Converted Scores 


1c: SJ TWA 1 TWA (new 
1b: SJ RWA (Milpitas Pipeline) pipeline) 2a: PA (+SV) GWR 2b: SV (+PA) GWR 4: PA/SV GWR 


1. Economics 


Unit cost of annual yield ($/AF) - 30-year life-cycle AF using upper-bound yield 


Estimated 30-year life-cycle costs (capital, O&M, R&R) - present value in millions 


2. Countywide (regional) supply 
reliability 


Anticipated PR annual yield using lower bound flow projection 


Purified water usage (assumed delivery point capacity) 


3. Environmental 
impacts/benefits and 
sustainability 


Minimizing carbon footprint (energy use as a surrogate) 


Environmental and social justice 


Local reuse benefit - recycled water producers (WWTPs) directly benefit by retaining reuse supply in own service area 


Equity in supply benefits (with respect to water rights) 


4, Ease of implementation and 
regulatory compliance 


Willing partner(s) interested in collaborating 


Ease of public health regulatory compliance 


Ease of environmental discharge regulatory compliance 


Design readiness 


Anticipated permit requirements 


Public acceptance/support (for potable reuse and use of site(s) for new facilities ) 


5. Engineering, construction, 
and operations 


Need for pilot study (treatment technology proven at full scale) 


Ease of pipeline construction 


Land acquisition/ownership 


Site preparation requirements 


Ease of operation 


= _ Dark green represents a normalized score of “1,” and represents the highest scoring portfolio(s). 


= Represents a normalized score of 0.75 


= Represents a normalized score of 0.5 


= Represents a normalized score of 0.25 
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Table 1-7. Evaluation Criteria, Sub-Criteria, and Weighting Factors 


Criteria 


Weight of Criteria 


‘Scenario A: PPG 
Weights from Oct. 2018 


Scenario B: 


Equal Scenario C: Equal 


Criteria Weights | Sub-Criteria Weights 


Scenario D: Heavily 
Weighted Economics 


Sub-Criteria 
(used to further define and score criteria) 


Weight of Individual Sub-Criteria 


Scenario A: PPG Weights 
from Oct. 2018 


Scenario B: Equal | Scenario C: Equal 
Criteria Weights | Sub-Criteria Weights 


Scenario D: Heavily 
Weighted Economics 


Economics 


25% 


20% 


10.5% 


60% 


Unit cost of annual yield of PR supply: 30-year 
Estimated life-cycle costs: 30-year 


12.5% 


10% 5.3% 


30% 


Countywide (regional) supply reliability 


25% 


20% 


10.5% 


10% 


Anticipated PR annual yield (lower bound) 
Purified water usage (assumed delivery point capacity) 


12.5% 


10% 5.3% 


5% 


Environmental impacts/benefits and sustainability 


20% 


20% 


21.1% 


10% 


Minimizing carbon footprint (energy use as a surrogate) 
Environmental and social justice 


Local reuse benefit - recycled water producers (WWTPs) directly 
benefit by retaining reuse supply in own service area 


Equity in supply benefits (with respect to water rights) 


5% 


5% 5.3% 


Ease of implementation and regulatory compliance 


15% 


20% 


31.6% 


10% 


Willing partner(s) interested in collaborating 

Ease of public health regulatory compliance 

Ease of environmental discharge regulatory compliance 
Design readiness 

Anticipated permit requirements 

Public acceptance/support 


Engineering feasibility 


15% 


20% 


26.3% 


10% 


Need for pilot study (treatment technology proven at full scale) 
Ease of pipeline construction 

Land acquisition/ ownership 

Site preparation requirements 

Ease of operation 


3% 


4% 5.3% 


2% 
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Max Score 


Ja: S) GWR 


1b: SJ RWA 


SJ TWA (Milpitas 
Pipeline) 


TWA (new 
pipeline) 


2b: SV (+PA) GWR 


GWR 


a: SJ) GWR 


Lb; SJ RWA 


SJ TWA (Milpitas 
Pipeline) 


1d: SJ TWA (ne 
pipeline) 


a: PA (+SV) GWR 


2b: SV (+PA 


Figure 1-1. Evaluation results using: (a) criteria weights from October 2018 PPG meeting, (b) equal crit 


Economics 


= Countywide supply reliability 


Environmental 
impacts/benefits and 
sustainability 


® Ease of implementation and 
permitting/regulatory 
considerations 


= Engineering feasibility 


Economics 


= Countywide supply reliability 


Environmental 
impacts/benefits and 
sustainability 


® Ease of implementation and 
permitting/regulatory 
considerations 


= Engineering feasibility 
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Max Scort 


1b: SJ RWA 


de: SJ TWA (Milpitas 
Pipeline) 


‘1d: SJ TWA (new 
pipeline) 


2a: PA(+SV) GWR 


2b: SV (+PA) GWR 


Max Score 


SJGWR 


Lb; SJ RWA 


SJ TWA (Milpitas 
Pipeline) 


1d: SJ TWA (r 
pipeline) 


2a: PA (+SV) GWR 


2b: SV (+PA) GWR 


10 


20% 


Economics 


= Countywide supply reliability 


Environmental 
impacts/benefits and 
sustainability 


® Ease of implementation and 
permitting/regulatory 
considerations 


# Engineering feasibility 


(d) 
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Economics 


= Countywide supply reliability 


Environmental 
impacts/benefits and 
sustainability 


® Ease of implementation and 
permitting/regulatory 
considerations 


= Engineering feasibility 
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1.2 Portfolio Comparison 


The following high-level narrative compares key aspects of North County portfolios as rooted in the 
CoRe Plan objectives and guiding principles. 


1.2.1 Economics 


In scoring portfolios by economics, this analysis uses two sub-criteria: 

1. Unit cost of projected water yield in dollars per AF, 30-year life cycle - This quantitative sub- 
criterion favors the three lowest-cost portfolios, 1c (SJ TWA [Milpitas Pipeline]), 1a (SJ GWR), and 
1d (SJ TWA [new pipeline]), with 1b (SJ RWA) following closely behind. Portfolio 4 (PA/SV GWR) 
scores the lowest as it has the highest unit cost in dollars per AF. 

2. Estimated life-cycle costs, 30-year life cycle present value - 1c (SJ TWA [Milpitas Pipeline]) 
scores the highest, as it has the lowest 30-year life-cycle present value, and 4 (PA/SV GWR) 
scores the lowest. 


1.2.2 Countywide (Regional) Supply Reliability 
The countywide (regional) supply reliability criterion looks at: 


1. Anticipated PR annual yield using lower-bound flow projection - San Jose Portfolios score the 
highest as they likely have adequate source water? to reach the 24,000 acre-feet per year (AFY) 
PR goal. Portfolios 2a: PA (+SV) GWR, 2b (SV [+PA] GWR), and 4 (PA/SV GWR) have more 
uncertainty about flow availability: the Project Team assumed an annual PR yield of 17,000 AFY 
using lower-bound (or flat-line) flow projections. See Appendix A-2 for details about flow 
calculation assumptions. 

2. Purified water usage (assumed delivery point capacity) - Portfolios 1c (SJ TWA [Milpitas 
Pipeline]) and 1d (SJ TWA [new pipeline]) score the highest using delivery point capacity 
assumptions outlined in Appendix A-2. 


1.2.3 Environmental Impacts/Benefits and Sustainability 
This criterion is made up of four sub-criteria: 


1. Minimizing carbon footprint (using energy use as a surrogate for greenhouse gas emissions) - 
Energy use, including AWPF and pump station annual electricity use but not ROC Management 
energy use, is between 67,100 megawatt-hours (MWh) per year and 80,300 MWh per year for all 
portfolios. 1a (SJ GWR) has the lowest energy use and scores the highest, followed by 2b (SV 
[+PA] GWR). Portfolio 1b (SJ RWA) uses the most energy and scores the lowest because of 
additional AWPF energy use from ozone-biological activated carbon (BAC) processes used for 
RWA and TWA (but not GWR), and significant pump energy to bring water uphill to Penitencia 
WTP. 1c (SJ TWA [Milpitas Pipeline]) and 1d (SJ TWA [new pipeline]) use less energy than 1b (SJ 
RWA) due to reduced pumping energy. 

2. Environmental and social justice - Scores for environmental and social justice are based on 
perceived equity in resource allocation, such as negative impacts of reuse affecting low-income 
or minority areas (i.e., communities planned to receive purified water as part of their drinking 
water supply, and communities in close proximity to facilities/construction). 1a (SJ GWR), 1b (SJ 
RWA), 1c (SJ TWA [Milpitas Pipeline]), and 1d (SJ TWA [new pipeline]) would build AWPFs in an 
area far away from surrounding communities, whereas Portfolios 2a (PA [+SV] GWR), 2b (SV 


1 Source water negotiations are currently ongoing. The ease of implementation criterion includes 
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[+PA] GWR), and 4 (PA/SV GWR) have AWPF locations closer to lower-income, minority areas that 
might be affected by the construction. 1c (SJ TWA [Milpitas Pipeline]) and 1d (SJ TWA [new 
pipeline]) will serve TWA water along the East Pipeline that includes disadvantaged areas of San 
José.” 

Local reuse benefit - recycled water producers (WWTPs) directly benefit by retaining reuse 
supply in own service area - Portfolios 1b (SJ RWA), 1c (SJ TWA [Milpitas Pipeline]), and 1d (SJ 
TWA [new pipeline]) receive the highest score because RWA and TWA delivery points are in areas 
of San José that are fully within the San José/Santa Clara Regional Wastewater Facility (SJ/SC 
RWF) service area. 1a (SJ GWR) receives a moderate score because once purified water is 
injected into LGRP, some of it may be used for purposes that don’t directly benefit the immediate 
SJ.SC RWF service area. 2a (PA [+SV] GWR), 2b (SV [+PA] GWR), and 4 (PA/SV GWR) receive 
lower scores because, as GWR projects, each will benefit the entire groundwater basin rather 
than just the respective service area. In addition, Palo Alto does not use currently groundwater 
for potable supply, so Palo Alto customers would not see a direct water supply benefit under 
current conditions. 

Equity in supply benefits (with respect to water rights) - Portfolios 2a (PA [+SV] GWR), 2b (SV 
[+PA] GWR), and 4 (PA/SV GWR) receive the highest score because they take source water from 
wastewater service areas with secure water rights and recharge the groundwater to benefit 
customers throughout North County (including areas will less secure water rights). 1b (SJ RWA), 
1c (SJ TWA [Milpitas Pipeline]), and 1d (SJ TWA [new pipeline]) receive moderate scores: they 
have a neutral impact on equity because RWA and TWA keep supply within the same service 
area. 1a (SJ GWR) takes supply from the least “water secure” area within North County and 
sends it for groundwater recharge to benefit customers throughout North County (including areas 
with more secure water rights). 


1.2.4 Ease of Implementation and Permitting/Regulatory Considerations 


Implementation and permitting/regulatory considerations pertain to the following six sub-criteria: 


1. 


Willing partner(s) interested in collaborating - Portfolio 2a (PA [+SV] GWR) scores well due to an 
existing long-term agreement between Valley Water and Palo Alto regarding source water supply 
for reuse and siting a regional facility somewhere in Palo Alto. Portfolios 2b (SV [+PA] GWR) and 
4 (PA/SV GWR) require a source water / facility siting agreement with Sunnyvale, which is still 
under negotiation. Portfolios 1a (SJ GWR), 1b (SJ RWA), 1c (SJ TWA [Milpitas Pipeline]), and 1d 
(SJ TWA [new pipeline]) rely on source water from South Bay Water Recycling (SBWR), which is 
contingent (in part) on addressing long-term potable water supply needs in North San José and 
Santa Clara. As of early April 2021, an agreement is under negotiation between SBWR and 
Valley Water. 

Ease of public health regulatory compliance - The GWR portfolios (1a, 2a, 2b, 4) receive the 
highest score because these GWR portfolios have the easiest regulatory compliance path ahead 
with respect to pathogens, chemicals, source control, monitoring and control, retention and 
response time, and TMF capacity. All direct potable reuse (DPR) options performed lower than 
GWR portfolios on TMF capacity, as it could be challenging to fill operator staff positions. 1b (SJ 
RWA) performed better than 1c (SJ TWA [Milpitas Pipeline]) and 1d (SJ TWA [new pipeline]) with 
respect to chemicals, as its RWA supply benefits from passing through a WTP before water is 
sent to customers. 1c (SJ TWA [Milpitas Pipeline]) receives the lowest score because it uses an 
existing pipeline (the Milpitas Pipeline) to send water to Valley Water distribution systems: an 
existing pipeline is more challenging to monitor than a new pipeline (as included in 1d (SJ TWA 


2 The Project Team used the California Department of Water Resources Disadvantaged Communities Mapping Tool to 
locate disadvantaged communities (using the Block Group 2016 layer); https://gis.water.ca.gov/app/dacs, 


[ Brown+»Caldwell : 


12 


ecified at the beginning of Appendix A. 


f contents on 


Evaluation and Risk Assessment Tool Appendix A-7 


[new pipeline])). Table 1-3 includes additional details about Portfolios’ anticipated regulatory 
complexity related to public health considerations. 

3. Ease of environmental discharge regulatory compliance - 1b (SJ RWA), 1c (SJ TWA [Milpitas 
Pipeline]), and 1d (SJ TWA [new pipeline]) receive the highest score for environmental discharge 
as these have no environmental discharges under normal operating conditions (although each 
may be designed with an option for discharge to streams or to surface or groundwater reservoirs 
for maximum utilization; scoring should be updated if such discharges are planned for a more 
accurate comparison). Portfolios 1a (SJ GWR), 2a (PA [+SV] GWR), 2b (SV [+PA] GWR), and 4 
(PA/SV GWR) receive moderate scores because they have low regulatory complexity related to 
environmental discharges, but still have to meet compliance requirements in discharging 
purified water to LGRP. 

4. Design readiness - 1a (SJ GWR) receives the highest score for this sub-criterion due to the 
volume of study done by Valley Water’s Expedited Purified Water Program Plan (Expedited Plan) 
on a GWR option using an AWPF located in San Jose. The Expedited Plan also examined a 
scenario similar to 1b (SJ RWA) for RWA, although the detail is less than for the GWR scenario 
(ie., 1a (SJ GWR)). Portfolios 1c (SJ TWA [Milpitas Pipeline]), 1d (SJ TWA [new pipeline]), 2a (PA 
[+SV] GWR), 2b (SV [+PA] GWR) and 4 (PA/SV GWR) are new to the CoRe Plan and receive lower 
scores. 

5. Anticipated permit requirements - Portfolio 2a (PA [+SV] GWR) receives the highest score 
based on having the fewest anticipated NEPA/CEQA permit requirements (it is the least likely 
portfolio to require a U.S. Fish and Wildlife Service (USFWS) Section 7 permit or a Cultural 
Resources permit). 

6. Public acceptance/support - The public acceptance sub-criterion is based on the assumed 
difficulty in getting public buy-in on portfolio element designs and the location of new facilities. 
More detailed polls of Santa Clara County residents are recommended to further inform this 
assumption. 1a (SJ GWR) and 2a (PA [+SV] GWR) both receive high scores, as the AWPF 
technologies recommended are not new and could be justified to the public, and the proposed 
AWPF locations are likely to be supported by the public at large. It is assumed that the public 
would have the lowest support for TWA AWPFs in Portfolios 1c (SJ TWA [Milpitas Pipeline]) and 
1d (SJ TWA [new pipeline]), followed by an RWA AWPF, such as the treatment facility in 1b (SJ 
RWA). Portfolios 2b (SV [+PA] GWR) and 4 (PA/SV GWR) are scored moderately because there 
could be public push-back against the Recycle Hill site or other Sunnyvale locations. 


1.2.5 Engineering Feasibility 


This criterion is made up of five sub-criteria: 

1. Need for pilot study - 1a (SJ GWR), 2a (PA [+SV] GWR), 2b (SV [+PA] GWR), and 4 (PA/SV GWR) 
receive the high score because treatment technologies used would mirror technologies used at 
Silicon Valley Advanced Water Purification Center (SVAWPC) that are tested at scale and would 
not require a pilot study. 

2. Ease of pipeline construction - 1a (SJ GWR) scores highly for this sub-criterion because it avoids 
crowded utility corridors and high-traffic areas that are of concern for Portfolios 2a (PA [+SV] 
GWR), 2b (SV [+PA] GWR), and 4 (PA/SV GWR). Portfolios 1b (SJ RWA), 1c (SJ TWA [Milpitas 
Pipeline]), and 1d (SJ TWA [new pipeline]) are also expected to have challenges with crossings 
and high-traffic areas. 

3. Land acquisition/ownership - Portfolios 1a (SJ GWR) through 1d (SJ TWA [new pipeline]) and 2b 
(SV [+PA] GWR) score highly for this sub-criterion because land is available in the area near the 
SJ/SC RWF and near the Sunnyvale Water Pollution Control Plant (WPCP). Portfolios 2a (PA [+SV] 
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GWR) and 4 (PA/SV GWR) score lower because the site Palo Alto has identified for a potential 
regional AWPF requires voter approval for use of the land. 

4. Site preparation requirements - Portfolios 1a (SJ GWR) through 1d and Portfolio 2a (PA [+SV] 
GWR) score highly for this sub-criterion because land identified for these projects would not 
require significant site work prior to construction. Portfolios 2b (SV [+PA] GWR) and 4 (PA/SV 
GWR) score lower because the site Sunnyvale has identified for a regional AWPF is a former 
landfill with unknown contaminants. 


5. Ease of Operation - Portfolios 1a (SJ GWR), 2a (PA [+SV] GWR), 2b (SV [+PA] GWR), and 4 
(PA/SV GWR) score highly for this sub-criterion because Valley Water already has experience 
operating SVAWPC. Portfolios 1c (SJ TWA [Milpitas Pipeline]) and 1d (SJ TWA [new pipeline]) are 
the least favored because operating a TWA facility offers new and unique challenges. 1b (SJ 
RWA) receives a moderate score because an RWA facility would be more difficult to operate than 
a GWR facility. 


1.3 South County Reuse Options Evaluation 


South County reuse scenarios considered include NPR from South County Regional Wastewater 
Authority (SCRWA) (for comparison only), Option 1: NPR+ via SBWR (MH-1: NPR+), Option 2: a 
Morgan Hill satellite WWTP and AWPF used for GWR at existing percolation ponds (MH-2: GWR), and 
Option 3: a Morgan Hill satellite WWTP and AWPF used for SWA at Anderson Reservoir (MH-3: SWA). 
These South County options can be combined with any portfolio and, therefore, are evaluated 
separately. Tables 1-8 and 1-9 illustrate a basic side-by-side comparison of how the NPR/NPR+ 
options and the GWR vs. SWA options perform with respect to the five criteria, with green shading 
indicating the more favorable. A qualitative discussion of the results follows. 


Table 1-8. South County NPR Element Qualitative Comparison 


Reference: 
Morgan Hill NPR from SCRWA 


Criteria MH-1: NPR+ (from SBWR) 


Economics 


Groundwater management and Countywide (regional) supply 
reliability 


Environmental impacts/benefits and sustainability 


Ease of implementation and permitting/ regulatory considerations 


Engineering feasibility 


Green shading = more favorable. In the case of engineering feasibility, the options each have unique challenges and neither came out 
significantly ahead. 
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Table 1-9. South County PR Element Qualitative Comparison 


MH-3: SWA 


Criteria 


Economics 


Groundwater management and Countywide (regional) supply 
reliability 


Environmental impacts/benefits and sustainability 


Ease of implementation and permitting/ regulatory considerations 


Engineering feasibility 


Green shading = more favorable 


1.3.1 Economics 


The cost of NPR/NPR+ in South County is similar to several other NPR/NPR+ expansion options in 
North County. MH-1 (NPR+) has a 30-year life-cycle unit cost of $2,200/AF. Although this study did 
not calculate a life-cycle unit cost for the NPR from SCRWA option, both capital and O&M costs are 
higher for the SCRWA option than for MH-1 (NPR+). Therefore, MH-1 (NPR+) scores higher than NPR 
from SCRWA for economics. As shown in Sections 3.2 and 4.1 of Appendix A-1, the 30-year and 100- 
year life-cycle costs for the South County PR elements are high relative to the supply yield: MH-2 
(GWR) has a 30-year life-cycle unit cost of $6,100/AF, and MH-3 (SWA) has a 30-year life-cycle unit 
cost of $7,000/AF. MH-2 (GWR) scores higher due to its lower relative cost, but both have higher unit 
costs than North County portfolios. 


1.3.2 Groundwater Management and Countywide (Regional) Supply Reliability 


South County projects provide moderate benefit for Countywide (regional) supply reliability. Although 
none of the projects makes a significant contribution toward Valley Water’s reuse goals and supply 
would be highly seasonal, any NPR or PR water used in South County helps offset groundwater use, 
which provides groundwater management benefits and increased local supply reliability. MH-1. 
(NPR+) scores higher than NPR from SCRWA because connecting two otherwise hydrologically 
separate areas, North County and South County, with an NPR+ pipeline could have supply and 
drought reliability benefits. MH-2 (GWR) is limited in the number of groundwater delivery points due 
to the density of potable wells in the area. Although MH-3 (SWA) does not provide a direct 
groundwater recharge delivery point, it augments local surface water when supply is available and 
would be able to use that supply, at least in theory, to recharge the groundwater basin when needed. 
MH-3 (SWA) performs similarly with respect to the groundwater management sub-criteria but has 
more delivery points than MH-2 (GWR), and therefore receives a higher score. 


1.3.3 Environmental Impacts/Benefits and Sustainability 


Environmental impacts relating to CEQA/NEPA were evaluated for North County portfolios as part of 
the ROC Management study (Appendix G) but not for South County options; however, it is anticipated 
that the longer pipelines and greater elevation gain of the concept to pump NPR supply from SCRWA 
leads to greater energy use and more CEQA/NEPA impacts. Thus, it earns a lower score for this 
criterion than MH-1 (NPR+). 


The main difference between the two PR projects is also related to conveyance. MH-3 (SWA) includes 
twice as long of a pipeline and ~560 feet of elevation gain (compared to ~48 feet for MH-2 [GWR]). 
Therefore, MH-2 (GWR) scores higher for this criterion than MH-3 (SWA). 
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1.3.4 Ease of Implementation and Permitting/Regulatory Considerations 

MH-1 (NPR+), performs less favorably compared to NPR from SCRWA in at least three areas: 

4. Partnerships - SBWR, Valley Water, and Morgan Hill would need to reach agreement to terms of 
a supply agreement 

2. Ownership of wastewater - San José would lose ownership when sending NPR+ supply to 
Morgan Hill 

3. Operational simplicity - Adding another large supply area to SBWR’s system could lead to 
operational challenges. 

Public support, environmental justice issues, and permitting/compliance are not anticipated to differ 

greatly between the two options. Timing/readiness to proceed might give a slight advantage to MH-1 

(NPR+) over NPR from SCRWA. Overall, for this criterion, NPR from SCRWA receives a higher score 

than MH-1 (NPR+). 

For PR projects, MH-2 (GWR) outperforms MH-3 (SWA) due to operational simplicity and timing 

(readiness to proceed). MH-3 (SWA) scores higher for public support than MH-2 (GWR), as GWR 

would need to displace existing potable wells in order to perform GWR in Morgan Hill. Overall, MH-2 

(GWR) is still on top. 


1.3.5 Engineering Feasibility 

The PR sub-criteria used for the North County portfolio comparison are not relevant to the 
comparison of NPR options in Morgan Hill. However, a qualitative comparison of engineering 
feasibility of MH-1 (NPR+) and the NPR option using SCRWA flows indicated that each have unique 
engineering challenges such as the construction of new transmission and distribution pipelines and 
inter-agency coordination for system operations and maintenance. 

For PR projects, MH-2 (GWR) outperforms MH-3 (SWA) due to its lower project complexity and 
established precedent (i.e., GWR is more common than SWA in California to date). 


Section 2: Risk Assessment 


Risks for each portfolio are assessed separately from the overall evaluation to provide a focused 
review of aspects that may disrupt, delay, or halt projects. This assessment considers each portfolio 
in context of risks within seven categories and compiles results in a risk matrix. 
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2.1 Risk Identification 


For the purpose of this assessment, a risk is defined as an event or outcome that could stop, slow, or 
otherwise hinder the planning, design, and/or construction of projects pursued as part of Valley 
Water's Countywide Water Reuse Master Plan (CoRe Plan). The CoRe Plan aims to manage risks 
through early identification and assessment, including determining the potential for the risk to occur 
and related consequences, mitigation approach, safeguards, and/or alternatives. Risk tolerance is a 
term used in the financial sector to refer to an investor's willingness to accept loss. Similarly, 
Countywide reuse program partners have varying risk tolerances that may range depending on 
specific context, agency goals, and other variables. When establishing partnership agreements and 
selecting project elements to implement, an important early step will involve defining respective risk 
tolerances of Valley Water and participating Partner Agencies. 
The Project Team identified risks within the following seven categories through input from water 
reuse subject matter experts, reuse industry guidance (such as Water Research Foundation’s 
Reference Manual 4715; Water Research Foundation, 2019), and risks discussed during meetings 
between Valley Water and Partner Agencies. 
1. Public support: 
— Lack of understanding among public, leading to skepticism or opposition to potable reuse as 
a drinking water supply and/or associated rate increases 
— Public opposition to locations of new facilities 
2. Partnership: 
— Challenges in inter-agency coordination and collaboration related to project implementation 
(e.g., roles, responsibility, ownership) 
— Terms of new agreements for source water not reached 
3. Regulatory/permitting: 
— Ambiguity in requirements for DPR, including RWA and TWA, due to current lack of 
established regulations 
— Inability to permit from public health perspective (Division of Drinking Water [DDW] approval) 
for scenarios where regulations exist (i.e., NPR and indirect potable reuse [IPR]) or for DPR, 
once regulations are established 
— Lack of access to cost-effective management strategies for residual streams (i.e., RO 
concentrate) 
— Inability to permit discharges (e.g., ROC Management) 
4. Operations: 
— Lack of certified operators for advanced treatment (both short and long term) 


— Inconsistent facility flow/supply yield due to diurnal patterns, seasonal variations, and/or 
climatic conditions 


— Inability to use purified water to extent anticipated due to limitations of delivery points (e.g., 
groundwater basin conditions) 


— Challenge in coordinated operations for projects involving interconnected systems 
5. Source water supply availability: 


— Uncertainty in future WWTP effluent available for reuse (based on lower WWTP influent 
and/or higher NPR demands, environmental flows, or greater seasonality or diurnal 


variations in flow) 
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6. Funding: 


— Inability to fund program; limited grant funding opportunities (including terms precluding 
potential private-public partnership from receiving public grant funds); lack of revenue 
certainty; and/or lack of agreement for cost sharing 

7. Distribution system: 


— Potential for water quality problems such as water chemistry changes due to introduction of 
PR supply and corrosion control issues, or cross-connection risks of NPR 


2.2 Risk Analysis 


The Project Team qualitatively analyzed risks related to each portfolio/option considering the 
likelihood and consequence(s) of a particular risk occurring and mitigation strategies that could 
eliminate the risk or reduce its impact. Figure 2-1 presents an example of portfolio/option 
performance with respect to risk likelihood on the horizontal axis and risk consequence on the 
vertical axis. Likelihood and consequence scores are combined for the risk categories such that each 
portfolio/option has a single risk likelihood and risk consequence score. Prior to finalizing results 
from the risk tool, the Project Team plans to get feedback from Valley Water and Partner Agencies on 
individual risk category scores for the portfolios and options. 
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Figure 2-1. Example Risk Matrix comparison of portfolios and options indicating the likelihood of risk 
occurring on the x-axis and consequence of risk occurring on the y-axis 
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The Project Team also analyzed how portfolios/options compare using a qualitative risk score 
defined as the product of risk likelihood and risk consequence. Each score was then assigned a 
rating of low, medium, high and very high (Table 2-1). 


Table k Score Key* 


Consequence 
Rating ——————>__ Low Significance Medium Significance High Significance Very High Significance 
Scoring 
vitae 1 2 3 4 
Low 1 Low Low 
rss Medium 2 Low High 
Likelihood High 3 High High 
Very High 4 High High 
a. Risk scores are the product of (consequence * likelihood) factors. 
= Very High risk 
= High risk 
= Medium tisk 
= Lowrisk 


Example risk scores for each portfolio/option with respect to all individual risk categories are shown 
in Table 2-2. As stated above, the risk scoring requires input from Valley Water and Partner Agencies 
prior to finalization. 
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(Milpitas 1d: SJ TWA 2a:PA(+SV) | 2b: SV(+PA) 4: PA/SV MH-2 GWR or 
Category Risk Description Potential Consequences (Conditions/Events) 1a: SJ GWR 1b: SJ RWA Pipeline) (new pipeline) GWR GWR GWR MH-1: NPR+ MH-3 SWA 
Lack of public understanding, leading to skepticism or 
opposition to water reuse as a drinking water supply Potential to erode support from publicly elected High High 
1. Public support and/or associated rate increases decision makers, and ultimately slow or stop 
program/ project construction 
Public opposition to location(s) of new facilities. Low Low Low Low Low 
Challenges in inter-agency coordination and Delayed or cancelled program/ project 
collaboration related to project implementation (e.g., construction due to not reaching agreement High High High High 
roles, responsibility, ownership) terms 
2. Partnerships Lower yield than planned for dry year supply 
reliability and/or delayed or cancelled 
Terms of new agreements for source water not reached progtam/project construction due to source High High High High. Low High 
water unavailability for planned reuse project(s) | 
Ambiguity in DPR requirements, including RWA and TWA, 
due to current lack of established regulations bow He low Lew ies tow Laid 
Inability to permit: from public health perspective (DDW Increased project cost to meet requirements; 
ineutaiayoanihe approval) for scenarios where regulations exist (i.e., NPR delayed or cancelled program/project Low High High Low High 
. Regulatory/p and IPR) or for DPR, once regulations are established construction due to changes needed to 
Lack of access to cost-effective management strategies details/design of project High 
for residual streams (i.e., ROC) 
Inability to permit discharges (i.e., ROC Management) High High High Low High 
Lack of certified operators for advanced treatment (over Delay in operating project(s), inability to realize High 
long term) anticipated yield for dry year reliability 
Inconsistent facility flow/supply yield due to diurnal 
patterns, seasonal variations, and/or climatic conditions rom ts roa Ins de igi 
4. Operations Inability to use recycled/ purified water to extent ‘ 
anticipated due to limitations of delivery points (e.g., Ha sie ee pay mien os 
groundwater basin conditions) 7 edu Le 
Challenge in coordinated operations for projects | 
involving interconnected systems ht) eas lid ie el a) 
5. Source water supply e Compromised reuse goals, underused assets/ ) 
availability Uncertainty in future WWTP effluent available for reuse oversized facilities Low Low Low Low High High High 
Inability to fund program; limited grant funding 
opportunities (including terms precluding potential 
6. Funding private-public partnership from receiving public grant Deligied ar cancelled prosram/ prajees Low Low High 
4 ia construction; inability to recover costs 
funds); lack of revenue certainty; and/or lack of 
agreement for cost sharing 
Water quality problems: Public health risks, including exposure to 
7. Distribution system (1) introducing new sources of potable supply may contamination from: 
. change water chemistry and potentially disrupt corrosion Low High High Low Low Low 
issues control (1) lead 
(2) pathogens 


(2) new NPR lines risk cross-connections 


DN — vey Hier ose 


= High risk 


= Medium risk 


= Lowrisk 
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2.3 Risk Mitigation 
Methods to manage risks are identified by risk category, as follows. 
1. Public support: 


— Collaborate with Partner Agencies to develop and implement a framework for consistent 
regional public outreach related to potable reuse 


— Build stakeholder support early in program planning process and engage champions 
— Increase use of SVAWPC as a tool to educate the public 
— Work with public figures and media outlets to inform messaging about PR 


— Collaborate to establish best practices for testing water quality within reuse distribution 
systems 


— Involve public and stakeholders early in planning process to keep local residents aware of 
planned facilities (particularly if located near residences, office buildings, and recreation 
areas) to avoid potential opposition when applying for permits 


2. Partnership: 
— Consider agreements that allow for integrated, holistic solutions 


— Establish effective communication and collaboration venues among agencies at technical, 
operational, and managerial levels 


— Consider interim agreements (e.g., incremental progress, shorter duration) if longer or more 
complex agreements are too hard to reach 


— Use third-party mediation and/or facilitation 
3. Regulatory/permitting: 
— Communicate early and often with regulators to determine permitting requirements for PR 


— Involve an Independent Advisory Panel to assess technologies and approaches to protect 
public health 


— Seek innovative technologies and permitting approaches to manage ROC quantity and 
quality 
4. Operations: 
— Support operators in obtaining advanced water treatment certification 
— Construct more storage and/or use groundwater banking to shield against lower flows 
5. Source water supply: 


— Identify trends pertaining to source water availability and NPR use, and identify factors and 
uncertainties influencing future projections 


— Construct more storage and/or use groundwater banking to shield against lower flows 
— Identify alternate sources of water supply if possible 
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6. Funding: 
— Establish a contingency plan for funding in case primary funding source is compromised 
— Implement program by prioritizing projects and enabling modular construction to 
incrementally increase facility capacity (as possible) to stretch ratepayer funds to yield the 
maximum possible benefit and reduce likelihood of constructing underused assets 
7. Distribution system: 
— Perform tests to simulate new blended water conditions and impacts on pipes 
— Implement robust cross-connection prevention programs; enforce purple pipe, signage and 


labelling rules; and target public communication/ awareness campaigns to developers, 
plumbers, and others 


Section 3: Key Findings and Next Steps 


The evaluation and risk assessment come to similar conclusions. Portfolios 1a (SJ GWR) and 2a (PA 
[+SV] GWR) are most well-balanced and perform favorably in scoring based on prioritization criteria 
and risk categories. 1b (SJ RWA) also performed well in the evaluation, consistently ranking in the 
top three of five North County portfolios across various weighting scenarios. 


South County options were evaluated separately. As part of the risk analysis, NPR+ sourced from 
SBWR for distribution in Morgan Hill carries high risk, as does a satellite treatment facility for potable 
reuse. The lack of a long-term agreement for use of the Silver Creek Pipeline could prevent MH-1 
(NPR+) from being implemented, which impacted the risk score. 


Valley Water, in coordination with Partner Agencies and other stakeholders, may use the evaluation 
and risk tools in next steps such as environmental review and project selection. 
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ey Valley Water MEMORANDUM 


FC 14 (08-21-19) 


TO: Hossein Ashktorab, Ph.D. FROM: Zach Helsley, P.E. 
Recycled and Purified Water Unit Manager 


SUBJECT: Treated Water Augmentation Pre-Screening DATE: May 22, 2020 
Analysis 


This memorandum summarizes conceptual cost estimates developed by staff of eight expanded 
Treated Water Augmentation (TWA) alternatives originally presented in the TWA Addendum to D7 
(TWA Addendum). 


OBJECTIVES 
The objectives of this analysis were to: 

1) expand on TWA concepts identified in the TWA Addendum developed by Brown and Caldwell 
(BC) for the Countywide Water Reuse Master Plan (CWRMP) and develop conceptual cost 
estimates for treatment facilities, conveyance, pumping, and reverse osmosis concentrate 
management; and, 

2) develop a recommendation for preferred alternatives for in-depth engineering design and cost 
estimation as part of the CWRMP. 


BACKGROUND 

Valley Water has undertaken the development of a CWRMP to evaluate potential potable and non- 
potable water reuse projects in Santa Clara County. The CWRMP will provide a framework for 
collaborative decision making that will guide project selection to best increase the region’s water supply 
reliability through water reuse. 


Previous engineering evaluations and stakeholder engagement have focused on weighing potential 
groundwater augmentation and raw water augmentation alternatives using treated wastewater from the 
four wastewater treatment facilities in the county. In August 2019, the State Water Resources Control 
Board Division of Drinking Water (DDW) released the Second Edition of a Proposed Framework for 
Regulating Direct Potable Reuse in California (Framework). The Second Edition of the Framework 
outlined DDW’s intent to develop regulations for both raw water augmentation and TWA in parallel. 
DDW indicated their intent to develop a single combined regulatory package by December 2023. With 
regulations for TWA forthcoming, the CWRMP has expanded its scope? of feasible projects to include 
evaluation of TWA opportunities in the county. 


Based on input received May 20, 2019 from Valley Water's Recycled Water Committee, the CWRMP 
team developed several versions of draft TWA conceptual options which were summarized in the TWA 
Addendum. These draft options were shared with stakeholders for input during one-on-one meetings in 
December 2019 through February 2020 and during the Project Partner Group (PPG) meeting #6 on 
February 24, 2020. The PPG generally expressed positive interest to proceed with all TWA options for 
further analysis. 


To assist in selecting up to three TWA options for further analysis, staff was directed to further refine 
the original five TWA concepts and prepare conceptual cost estimates. 


' DRAFT Treated Water Augmentation (TWA) Addendum to D7. Brown and Caldwell. February 19, 2020 
2 Amendment No. 2 to A4120A CAS File No. 4821 Countywide Water Reuse Master Plan. December 18, 2019 


ASSUMPTIONS 

In order to facilitate development of conceptual cost estimates for the expanded TWA concepts, several 
assumptions were made regarding requirements for blending with potable water, treatment processes, 
constructability, etc. General assumptions common to all TWA concepts are as follows (concept 
specific assumptions are detailed in following sections): 

1. All alternatives assume that no blending of TWA water with other potable water sources will be 
required at the identified receptors. 

2. Costs for right-of-way or real estate acquisitions were not included. 

3. Costs associated with purchase or transfer of advanced water purification facility (AWPF) 
source water (i.e. treated wastewater) were not included. 

4. The treatment process for proposed TWA AWPFs is assumed to be the same as the RWA 
AWPF described in the CWRMP Portfolio 1B%, and will include tertiary treated wastewater, 
ozone-biologically active carbon, ultrafiltration, reverse osmosis, ultraviolet light - advanced 
oxidation, and chlorine disinfection. It is assumed that his configuration will comply with the 
forthcoming TWA regulations. The assumed TWA train adds an 8-hour clearwell to the RWA 
train. Since clearwell costs were not readily available, RWA costs were used in this screening. 

5. No allowances have been made for additional storage or blending facilities at TWA receptors. 

6. This analysis does not consider potential back-up/ alternative potable water sources, nor does it 
attempt to quantify the amount of TWA water that is delivered to existing treated water turnouts. 

7. Pipeline alignments, AWPF treatment processes, need for purified water storage/blending 
structures are subject to revision by the CWRMP team as additional engineering analysis is 
complete. This additional analysis may change costs presented in this memorandum. 


METHODOLOGY 

First, the capital and annual operations and maintenance (O&M) costs for treatment, pipelines, pump 
stations, and reverse osmosis concentrate were estimated. Then, a simplified analysis of project 
lifecycle was conducted to compute estimated unit costs ($/AFY) for each concept. 


Advanced Water Treatment Facilities 
Costs for AWPFs were computed using a scaling factor derived from the capital and annual O&M costs 
for the 24 million gallon per day (MGD) AWPF in the CWRMP Portfolio 1B. The scaling factors can be 
found in Table 1. TWA AWPF costs were calculated by multiplying the scaling factor by the proposed 
capacity of the TWA AWPF. Costs for AWPFs proposed in Gilroy and Morgan Hill were estimated 
based on related engineering studies. 


Table 1. Capital and O&M Scaling Factors 


24 MGD AWPF? | Scaling Factor 
($M) ($M/MGD) 
Capital Costs 369 15.38 
Annual O&M 13.8 0.58 


a. Source: Deliverable 7 Feasible Project Portfolios Attachment D — Cost Estimates. Table D-15 
San José AWPF; 24 MGD for RWA (Portfolio 1b). Brown and Caldwell. February 19, 2020 


Purified Water Pipelines 
BC provided planning documentation for the purified water pipeline alignments developed for the TWA 
Addendum. As the original TWA concepts were refined, staff used Google Earth Pro and ESRI ArcGIS 
to develop purified water pipeline alignments for new scenarios and identify associated elevation 
changes and distances. Costs were developed using parametric costing factors used in the CWRMP4. 
New alignments, when required, were routed to follow major roadways and other public rights-of-way. 


3 Deliverable 7 Feasible Project Portfolios. Section 2.1.3.3 Raw Water Augmentation. Brown and Caldwell. 
February 19, 2020 

4 Deliverable 7 Feasible Project Portfolios Attachment C — Basis of Cost. Table C-5 Conveyance Unit Cost 
Estimates Rate (%). Brown and Caldwell. February 19, 2020. 


Trenchless construction was assumed when crossing large roadways, highways, railroad tracks, and 
creeks. Pipe sizes were chosen to keep fluid velocity below 5 feet per second. 


Pump Stations 

When pump stations were previously sized for similar flows as part of CWRMP D7, corresponding 
capital and annual O&M costs were used. For new pump stations, capital costs were computed using a 
scaling factor derived from the average capital costs and indicated horsepower for all pump stations 
develop in CWRMP D7. Horsepower requirements for new pump stations were estimated using the 
total hydraulic head based on the elevation difference at the start and end of the longest pipeline 
segment and frictional losses, an assumed 70% pump efficiency, and 90% motor efficiency. Annual 
O&M was calculated as 8% of the estimated capital cost. 


RO Concentrate Management 

RO concentrate management costs were adapted from the March 6, 2020 version of Task 4 — 
Evaluation of ROC Management Options Technical Memorandum. The primary management strategies 
for each respective AWPF location were used for this analysis. When new AWPFs were proposed, RO 
concentrate management strategies were resized using a power scaling factor with an R value of 0.6. 
Table 2 details the RO concentrate management strategies proposed for each site. 


Table 2. RO Concentrate Management Strategies 


AWPF Location Primary Management Strategy 
Near San José-Santa Clara Regional Discharge past Artesian Slough weir under a 
Wastewater Facility separate permit 


Blend and discharge using existing outfall at Palo 


Former Los Altos Treatment Plant (LATP) Alto Water Quality Control Plant (WQCP) 


Near Sunnyvale Water Pollution Control Plant Discharge to new shallow water outfall at 
(WPCP) Guadalupe Slough 


City of Morgan Hill/ South County Regional 


Wastewater Authority (SCRWA) Evaporation Ponds 


a. Task 4 — Evaluation of ROC Management Options. Table 5.1 CAPEX and OPEX Estimates for 
ROC Management Options. GHD Inc. March 6, 2020 


Lifecycle Assessment 

Lifecycle costs and unit costs were calculated by scaling the replacement and renewal (R&R) costs for 
the Portfolio 1B by the ratio of the proposed TWA option total capital cost to the Portfolio 1B capital 
cost. Similar to Portfolio 1B, the long-term purified water yield was assumed to be 87% of production 
capacity. Construction was assumed to take four years and begin in 2024. Construction costs were 
distributed evenly over the four years. A real discount rate of 2.4% was used for present value 
calculations. 


REFINED TWA CONCEPTS 
Staff has explored and expanded the original five TWA conceptual options to include thirteen refined 
TWA options. Table 3 provides an overview of the refined TWA options. 


Table 3. Overview of Refined TWA Options 


AWPF 
TWA AWPF Capacity 
Alternative | Location MGD) TWA Receptor 


Gibraltar Reservoir/ Intertie 

City of San José (North of 101) 
City of Santa Clara (North of 101) 
Gibraltar Reservoir/ Intertie 


San Jose Piedmont Valve Yard 


City of San José (North of 101) 
City of Santa Clara (North of 101) 
Piedmont Valve Yard 

City of Palo Alto 


Miramonte Reservoir/ Valley Water 
TWA-6A Proposed West Pipeline extension 


TWA-2 


Proposed West Pipeline Extension 
TWA-6A Alt Terminus — excluding cost of West 
Pipeline expansion 


TWA-6B Existing West Pipeline 


TWA-3A Serra Tanks via Wolf Rd. 


Serra Tanks via Wolf Rd. with parallel 


TWA-3A Alt Sunnyvale eas water pipeline to San Lucar Pump 
ation 


City of Mountain View/ Miramonte 
Reservoir 


TWA-3B 


City of Morgan Hill treated water 
distribution system 


SCRWA Coyote Reservoir 
a. SWA-5 is a surface water augmentation project 


Morgan Hill 


San José AWPF Options 


TWA-1A - 24 MGD San José AWPF to San José/Santa Clara and Gibraltar Reservoir! SFPUC 
Intertie 

TWA-1A would treat available effluent from the San José-Santa Clara RWF at new AWPF near the 
RWF. The AWPF would produce up to 24 MGD of purified water and deliver the water to the North Side 
Storage Tanks to supply 4 MGD of purified water to the Cities of San José and Santa Clara. 20 MGD 
would be delivered to the Gibraltar Reservoir where it could be introduced to Valley Water's Milpitas 
Pipeline. Under normal operation, this water would flow south, and augment treated water supplies 
along the east side of the county. This option provides the opportunity to deliver purified water to the 
Gibraltar Reservoir/ intertie. RO concentrate would be discharged beyond the RWF’s weir in Artesian 
Slough under a new NPDES permit. 


TWA-1B - 24 MGD San José AWPF to Gibraltar Reservoir! SFPUC Intertie 

Similar to TWA-1A, TWA-1B would treat available effluent from the San José-Santa Clara RWF at a 
new AWPF near the RWF. All 24 MGD of purified water would be delivered to the Gibraltar Reservoir 
where it could be introduced to Valley Water's Milpitas Pipeline. Under normal operation, this water 
would flow south and augment treated water supplies along the east side of the county. This option also 


provides the opportunity to deliver purified water to the SFPUC/ Valley Water intertie. RO concentrate 
would be discharged beyond the RWF’s weir in Artesian Slough under a new NPDES permit. 


TWA-7A - 24 MGD San José AWPF to San José/Santa Clara and Piedmont Valve Yard 

TWA-7A would treat available effluent from the San José-Santa Clara RWF at new AWPF near the 
RWF. The AWPF would produce up to 24 MGD of purified water and deliver the water to the North Side 
Storage Tanks to supply 4 MGD of purified water to the Cities of San José and Santa Clara. 20 MGD 
would be delivered to the Piedmont Valve Yard below Valley Water’s Penitencia Water Treatment 
Plant. From the Piedmont Valve Yard, purified water could be introduced to the Milpitas Pipeline to 
augment treated water supplies along the east side of the county, and could be conveyed in the future 
through the Milpitas Intertie. Purified Water would also be conveyed south through the East Pipeline to 
existing treated water turnouts. If excess purified water is available, it could be introduced to Valley 
Water's Central Pipeline and used at the Los Gatos recharge ponds for groundwater augmentation or 
supplied to the Rinconada Water Treatment Plant via the Vasona Valve Yard. RO concentrate would be 
discharged beyond the RWF’s weir in Artesian Slough under a new NPDES permit. 


TWA-7B - 24 MGD San José AWPF to Piedmont Valve Yard 

TWA-7B is identical to TWA-7A except that it excludes the 4 MGD of purified water being delivered to 
the Cities of San José and Santa Clara. All 24 MGD of purified water would be delivered to the 
Piedmont Valve Yard. 


Former LATP Sites 


TWA-2 - 7 MGD LATP AWPF to Cities of Palo Alto and Mountain View 

TWA-2 is unchanged from the proposed TWA-2 identified in the TWA Addendum. TWA-2 would treat 
up to 7 MGD of available effluent from the Palo Alto WQCP at a new AWPF located at the former LATP 
site. 3 MGD of purified water would be delivered to the City of Palo Alto at a yet to be determined 
location. The remaining 4 MGD of purified water would be delivered to the City of Mountain View and 
Valley Water at the Graham Middle School Reservoir and Miramonte Reservoir. RO concentrate would 
be blended with any remaining treated wastewater and discharged using the existing outfall at the Palo 
Alto WQCP. 


TWA-6A - 24 MGD LATP AWPF to Proposed West Pipeline Extension 

TWA-6A considers treating up to 24 MGD of available wastewater from the Palo Alto WQCP and the 
Sunnyvale WPCP at a new AWPF at the former LATP site. Purified water would be delivered to the 
terminus of the proposed West Pipeline extension at the intersection of Page Mill Road and Foothill 
Expressway. 


The proposed West Pipeline Extension is a water supply reliability project previously evaluated by 
Valley Water's Water Supply Planning Unit. The proposed project would extend the existing West 
Pipeline north along Foothill Expressway to intersect the San Francisco Public Utility Commission’s 
(SFPUC) Bay Division Pipeline. A system intertie would be constructed to allow Valley Water treated 
water to be conveyed to the SFPUC system, or for Valley Water to receive SFPUC water at times when 
Valley Water treatment plants were unable to meet the county’s water supply demands. The West 
Pipeline Extension in 2012 was estimated to cost approximately $252M‘°. This cost includes the pipeline 
extension of 5.6 miles of 42” diameter pipe, 9.3 miles of parallel pipe of various unspecified diameters 
from Granger Tumout to Rinconada Water Treatment Plant, and an intertie pump station. 


Purified water introduced to the proposed West Pipeline extension would normally flow south along the 
West Pipeline and supplement drinking water supplies to existing turnouts. Under emergency 
situations, purified water could be conveyed through the new intertie to the SFPUC system. RO 
concentrate would be blended with any remaining treated wastewater and discharged using the existing 
outfall at the Palo Alto WQCP. 


5 Erin Baker. Email to Angela Cheung. WPL Extension & Intertie. December 31, 2014 


TWA-6A Alt - 24 MGD LATP AWPF to Proposed West Pipeline Extension 
TWA-6A Alt is identical to TWA-6A, except the cost of the West Pipeline Extension project was 
excluded. 


TWA-6B - 24 MGD LATP AWPF to Existing West Pipeline 

TWA-6B considers treating up to 24 MGD of available wastewater from the Palo Alto WQCP and the 
Sunnyvale WPCP at a new AWPF at the former LATP site. Purified water would be delivered to Valley 
Water's existing West Pipeline. Delivery would occur at a location of comparable pipe diameter, 
approximately in the vicinity of Stevens Creek Blvd. and Imperial Ave. Purified water could then be 
conveyed north to existing turnouts on the West Pipeline, Sunnyvale Distributary, and Mountain View 
Distributary. Remaining purified water could be conveyed south to existing treated water turnouts on 
the West Pipeline. RO concentrate would be blended with any remaining treated wastewater and 
discharged using the existing outfall at the Palo Alto WQCP. 


Sunnyvale AWPF Options 


TWA-3A - 7 MGD Sunnyvale AWPF to City of Sunnyvale and Valley Water 

TWA-3A would treat up to 7 MGD of available effluent from the Sunnyvale WPCP at a new AWPF near 
the WPCP. Two MGD of purified water would be delivered to the Serra Storage Tanks for use by the 
City of Sunnyvale and Valley Water. To minimize impacts to the Sunnyvale Recycled Water System, 
TWA-3A includes the construction of a new purified water pipeline from the AWPF to the existing 
Sunnyvale recycled water distribution system pipeline that brings water to the San Lucar Pump Station. 
This option assumes that this portion of the Sunnyvale Recycled Water System could be repurposed to 
convey purified water. Customers receiving water from this section of the existing recycled water 
system would receive purified water, however other customers of the Sunnyvale Recycled Water 
System would be unaffected. RO Concentrate would be discharged at a new shallow water outfall 
constructed in Guadalupe Slough where greater mixing and dilution could be achieved. 


TWA-3A Alt - 7 MGD Sunnyvale AWPF to City of Sunnyvale and Valley Water 

TWA-3A Alt is identical to TWA-3A except for a new purified water pipeline that would convey purified 
water parallel to the existing Sunnyvale Recycled Water System pipeline that brings water to the San 
Lucar Pump Station. The new parallel pipeline would allow purified water to be conveyed south to the 
Wolfe Road. Pipeline without impacting the Sunnyvale Recycled Water System. RO Concentrate would 
be discharged at a new shallow water outfall constructed in Guadalupe Slough where greater mixing 
and dilution could be achieved. 


TWA-3B - 7 MGD Sunnyvale AWPF to Cities of Mountain View, Sunnyvale, and Valley Water 
TWA-3B would treat up to 7 MGD of available effluent from the Sunnyvale WPCP at a new AWPF near 
the WPCP. A portion of the purified water would be delivered to the City of Sunnyvale at the Mary 
Avenue Tanks. Additional purified water would be delivered to the City of Mountain View at the Graham 
Middle School Reservoir and Miramonte Reservoir. Valley Water could use the remaining purified water 
at the Wright Ave Tanks or Miramonte Reservoir. Individual allocations of purified water between 
delivery points were not established for this analysis. RO Concentrate would be discharged at a new 
shallow water outfall constructed in Guadalupe Slough were greater mixing and dilution could be 
achieved. 


Morgan Hill AWPF Options 


TWA-4 - 1.25 MGD Satellite Morgan Hill AWPF to Morgan Hill Treated Water Distribution System 
TWA-4 is unchanged from the proposed TWA-4 identified in the TWA Addendum. A satellite AWPF 
would be constructed in the City of Morgan Hill and would divert untreated wastewater from the sanitary 
sewer. Up to 1.25 MGD of purified water would be delivered to the existing treated water distribution 
system. RO concentrate would be conveyed to adjacent land to be evaporated. 


SCRWA AWPF Options 


SWA-5 - 3 MGD SCRWA AWPF to Coyote Reservoir 

SWA-5 considers treating up to 3 MGD of available wastewater from SCRWA at a new AWPF located 
on adjacent SCRWA property. Purified water would be delivered to Valley Water's Coyote Reservoir for 
surface water augmentation. Currently water in Coyote Reservoir is captured rainfall from the Coyote 
River watershed. Water stored in the Coyote Reservoir is released to the Coyote River, where it will 
flow downstream to Valley Water’s Anderson Reservoir. It is assumed that the combined volume and 
flow through Coyote and Anderson Reservoir would provide sufficient mixing and residence time to 
comply with existing surface water augmentation regulations. Water in Anderson Reservoir can be used 
to maintain stream flow in Coyote River or be conveyed through Valley Water’s Cross Valley pipeline to 
Calero Reservoir and ultimately its three water treatment plants. RO concentrate would be conveyed to 
adjacent land currently owned by SCRWA to be evaporated. 


RESULTS AND RECOMMENDATIONS 
Results 


Conceptual cost estimates for the refined TWA options are summarized in Table 4. A comparison of 30- 
year lifecycle costs is found in Table 5. 
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Table 4. Summary of TWA Costs 


Morgan SCRWA 
SWAnRacncn oT Location Sa ae ee José AWPF a ee LATP AWPF Saaek awa cea SE AWPF Hill AWPF AWPF 


[TWA Alternative |  TWAIA | Twa-iB.s| so TwA-7A__|_—sTwaA-7B_ [| sTWA-2 [ twa-2 | TwA-6A | TWA-6AAI | TwA-6B | TWA-3A [TWA-3Aalt| TWA-3B_ | LTwaa | SWAs 

AWPF Capacity (MGD) 

Long-term Yield (AFY) 

Capital Cost ($M) 

Treatment 

Conveyance 

Pump Stations 

ROCM 5 ; : : z H : ; : ; : : 
$480.9 ; ; $214.2 

Annual O&M ($M) 

Treatment 

Conveyance 

Pump Station 

ROCM 

Life-Cycle Costs 

30-Year Life Cycle 

100-Year Life Cycle 


a. Includes $310M for West Pipeline Expansion project (escalated $252M from 2012$). 
Table 5. 30-Year Life Cycle Costs (ordered lowest to highest) 
Treatment 
Capacity Annual O&M 30-Year Life 
Alternative Description (MGD) Capital ($M) ($M) Cycle (SIAFY) 
TWA-1B SJ AWPF to Gibraltar Reservoir/ SFPUC Intertie 24 455.8 $14.4 1,800 
SJ AWPF to SJ/SC connection and Gibraltar Reservoir/ 
TWA-1A SFPUC Intertie 24 480.9 $14.5 1,900 
TWA-7B SJ AWPF to Piedmont Valve Yard 24 520.0 $15.6 2,000 
TWA-7A SJ AWPF to SJ/SC connection and Piedmont Valve Yard 24 545.4 $15.5 2,100 
LATP AWPF to proposed West Pipeline Extension 
TWA-6A alt Terminus — excluding cost of West Pipeline expansion 24 586.0 $16.1 2,200 
TWA-3A SU AWPF to Serra Tanks via Wolfe Rd. 7 162.2 $4.7 2,200 
TWA-6B LATP AWPF to existing West Pipeline 24 657.7 $17.3 2,400 
SU AWPF to Serra Tanks via Wolf Rd. with parallel 
TWA-3A alt purified water pipeline to San Lucar Pump Station 7 184.7 $4.8 2,400 
TWA-3B SU AWPF to City of Mountain View/ Miramonte Reservoir 7 214.2 $4.9 2,600 
LATP AWPF to City of Mountain View and City of Palo 
TWA-2 Alto 7 206.2 $5.2 2,600 
TWA-6A LATP AWPF to proposed West Pipeline Extension 24 896.0 $16.2 3,000 
SWA-5 SCRWA AWPF to Coyote Res. 3 170.5 $3.2 4,700 
TWA-4 Morgan Hill AWPF 1.25 $76.8 $2.3 5,800 
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Recommendations 

Staff has developed conceptual cost estimates for thirteen refined TWA alternatives to identify potential 
concepts for further engineering analysis. Evaluations were performed assuming wastewater was 
available, ROC management options were applicable, and TWA water could be applied at the identified 
receptors. 


Identified TWA alternatives that deliver purified water to the East Pipeline, either at the Gibraltar 
Reservoir (TWA-1A and TWA-1B) or at the Piedmont Valve Yard (TWA-7A and TW-7B) were found to 
have the lowest life-cycle costs as a result of their ability to utilize large volumes of purified water and 
their lower conveyance requirements. These TWA alternatives include a number of ancillary 
operational benefits, including the ability to move water throughout the east side of the county, and the 
potential to convey purified water to the SFPUC system via the Milpitas Intertie. Therefore, staff 
recommends TWA-1A, TWA-1B, TWA-7A, and TWA-7B for additional engineering analysis and cost 
assessment as part of the CWRMP. Staff recommends these analysis should include the evaluation of 
actual demand and the ability of turnouts along the Milpitas and East Pipelines to utilize purified water 
in addition to existing treated water supplies, including refinements to purified water alignments and 
evaluation of storage and blending facility needs at TWA receptors. 


Staff acknowledges ancillary benefits beyond conveying purified water could be realized if the proposed 
West Pipeline Extension assumed in TWA-6A and TWA-6A Alt was constructed, including greater 
operational flexibility for Valley Water's treated water conveyance and additional access to SFPUC’s 
Bay Division Pipeline for improved reliability along the West Pipeline. Furthermore, if the construction 
cost to extend the West Pipeline is excluded from the alternatives analysis, the 30-year lifecycle cost is 
found to be competitive with the above recommended eastside alternatives. Since the proposed 
Westside Pipeline Extension project could have additional benefits beyond conveying potential purified 
water, staff recommends that further engineering and cost assessment be considered by management 
subject to available scope and task resources. 


Respectfully, 


Poe 


Associate Engineer - Civil 
Recycled and Purified Water Unit 


cc: M. Silva, D. Tucker 


LIST OF ATTACHMENTS 
Attachment A — Figures of Refined TWA Options 
Attachment B — Conceptual Cost Estimates 
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ATTACHMENT B - Conceptual Cost Estimates 
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Table 6. Conceptual Cost Estimate Summary 


Project Element 


Location or Start Point 


End Point 


Diameter 


(in) 


Flow 
Capacity 
(MGD) 


Long-Term 
Yield (AFY) 


Total Capital 
Cost 
($1,000s) 


Annual O&M 
($1,000s) 


AWPF San José - - 24 ~ 23,400 $370,000 $13,800 
Effluent Pipeline San José/Santa Clara RWF San José AWPF. 60 - 2,000 - $6,400 $3 
Purified Pipeline San José AWPF Northside Storage Tanks 24 - 23,810 - $31,000 $39 
Purified Pipeline San José AWPF Gibraltar Reservoir 36 > 20,722 - $41,000 $34 
Pump Station San José AWPF Northside Storage Tanks - - - - $700 $56 
Pump Station San José AWPF Gibraltar Reservoir - - - - $3,100 $248 
ROCM - Discharge beyond RWF Weir - - - - $28,700 $362 
Total: $480,900 $14,542 

[TWAAB-OptionSummary 
AWPF San José aa > 24 > 23,400 $370,000 $13,800 
Effluent Pipeline San José/Santa Clara RWF San José AWPF 60 - 2,000 - $6,400 $34 
Purified Pipeline San José AWPF Gibraltar Reservoir 42 - 20,722 - $47,700 $34 
Pump Station San José AWPF Gibraltar Reservoir - - - - $3,000 $240 
ROCM - Discharge beyond RWF Weir - - - - $28,700 $362 
Total: $455,800 $14,470 

[TWaA:2- Option Summary 
AWPF Former LATP - - 7 bal 6,821 $108,000 $4,100 
Effluent Pipeline Palo Alto WQCP. Palo Alto AWPF 36 - 15,150 - $29,400 $25 
Purified Pipeline Palo Alto AWPF Bifurcation 20 - 7,064 - $8,100 $12 
Purified Pipeline Bifurcation Palo Alto TBD 12 - 11,259 - $7,300 $19 
Purified Pipeline Bifurcation Miramonte Reservoir 20 - 26,506 - $29,000 $44 
Pump Station Palo Alto WQCP. Palo Alto AWPF - - - - $4,420 $354 
Pump Station Palo Alto AWPF Miramonte Reservoir - - - - $6,100 $488 
ROCM - Blend at existing outfall - - = - $13,900 $170 
Total: $206,220 $5,212 

[TWA-3A-Option Summary 
AWPF Sunnyvale WPCP ad - 7 ~” 6,821 $119,000 $4,100 
Purified Pipeline Sunnyvale AWPF Existing SU RW Pipeline 24 - 3,950 - $5,100 $7 


Flow Total Capital 
Diameter | Capacity | Length | Long-Term Cost Annual O&M 
Project Element Location or Start Point End Point (in) (MGD) (LF) Yield (AFY) ($1,000s) ($1,000s) 
Purified Pipeline Wolfe Rd. Pipeline Serra Tanks 20 - 9,004 - $11,700 $15 
Purified Pipeline Tie-in allowance (10%) = = - = = $1,680 - 
Pump Station Sunnyvale AWPF Serra Tanks - - - - $4,100 $168 
ROCM - New shallow water outfall - - - - $20,700 $270 
Total: $162,280 $4,560 
AWPF Sunnyvale WPCP ~ - ue ~ 6,821 $119,000 $4,100 
Purified Pipeline Sunnyvale AWPF Existing SU RW Pipeline 24 - 3,950 - $5,100 $7 
Purified Pipeline Existing SU RW Pipeline San Lucar Pump Station 24 15,619 $20,500 $26 
Purified Pipeline Wolfe Rd. Pipeline Serra Tanks 24 - 9,004 - $11,700 $15 
Purified Pipeline Tie-in allowance (10%) - - - - - $3,730 - 
Pump Station Sunnyvale AWPF Serra Tanks - - - - $4,100 $168 
ROCM - New shallow water outfall - - - - $20,700 $270 
Total: $184,830 $4,586 
AWPE Sunnyvale WPCP - e 7 = 6,821 $119,000 $4,100 
Purified Pipeline Sunnyvale AWPF Miramonte Reservoir 24 - 53,211 - $69,200 $87 
Pump Station Sunnyvale AWPF Miramonte Reservoir - - - - $5,400 $432 
ROCM - New shallow water outfall - - - - $20,700 $270 
Total: $214,300 $4,889 
AWPE Morgan Hill = a 1.25 = 1,218 $50,000 $2,000 
Effluent Pipeline Morgan Hill Sanitary Sewer | Morgan Hill AWPF 12 - 3,092 - $2,000 $6 
Morgan Hill Potable 
Purified Pipeline Morgan Hill AWPF System 12 - 3,092 - $2,000 $6 
Pump Station Morgan Hill Sanitary Sewer | Morgan Hill AWPF - - - - $100 $38 
Morgan Hill Potable 
Pump Station Morgan Hill AWPF System $100 $8 
ROCM - Evaporation Ponds - - - - $22,550 $240 
Total: $76,750 $2,268 


Flow Total Capital 

Diameter | Capacity | Length | Long-Term Cost Annual O&M 

Project Element Location or Start Point End Point (in) (MGD) (LF) Yield (AFY) ($1,000s) ($1,000s) 
AWPF SCRWA aa - 3 - 2,923 $70,000 $2,100 
Purified Pipeline SCRWA AWPF Coyote Reservoir 16 - 55,660 - $49,000 $91 
Pump Station SCRWA AWPF Coyote Reservoir - - - - $6,400 $512 
ROCM - Evaporation Ponds - - - - $45,100 $480 
Total: $170,500 $3,183 
AWPF Former LATP aa al 24 ~ 23,400 $370,000 $13,800 
Effluent Pipeline Palo Alto WQCP Palo Alto AWPF 36 - 15,150 - $29,400 $25 
Effluent Pipeline Sunnyvale WPCP Palo Alto AWPF 36 38,820 $74,100 $63 
Purified Pipeline Palo Alto AWPF West Pipeline Extension 42 24,544 $62,000 $40 
Purified Pipeline West Pipeline Extension - Various - 28,851 - $310,000 $48 
Pump Station Palo Alto WQCP. Palo Alto AWPF - - - - $4,420 $353 
Pump Station Sunnyvale AWPF Palo Alto AWPF = - - - $4,420 $501 
Pump Station Palo Alto AWPF West Pipeline Extension $12,700 $1,016 
ROCM - Blend at existing outfall - - - - $29,000 $348 
Total: $896,040 $16,194 
AWPF Former LATP - - 24 - 23,400 $370,000 $13,800 
Effluent Pipeline Palo Alto WQCP. Palo Alto AWPF 36 - 15,150 - $29,400 $25 
Effluent Pipeline Sunnyvale WPCP Palo Alto AWPF 36 38,820 $74,100 $63 
Purified Pipeline Palo Alto AWPF West Pipeline Extension 42 24,544 $62,000 $40 
Pump Station Palo Alto WQCP. Palo Alto AWPF - - - - $4,420 $354 
Pump Station Sunnyvale AWPF Palo Alto AWPF - - - - $4,420 $501 
Pump Station Palo Alto AWPF West Pipeline Extension $12,700 $1,016 
ROCM - Blend at existing outfall - - - - $29,000 $348 
Total: $586,040 $16,147 

| TWA-68 Option Summary 

AWPF Former LATP - - 24 - 23,400 $370,000 $13,800 
Effluent Pipeline Palo Alto WQCP. Palo Alto AWPF 36 - 15,150 - $29,400 $25 
Effluent Pipeline Sunnyvale WPCP Palo Alto AWPF 36 38,820 $74,100 $63 


Flow Total Capital 

Diameter | Capacity | Length | Long-Term Cost Annual O&M 

Project Element Location or Start Point End Point (in) (MGD) (LF) Yield (AFY) ($1,000s) ($1,000s) 
Purified Pipeline Palo Alto AWPF Existing West Pipeline 42 52,844 $120,400 $87 
Pump Station Palo Alto WQCP. Palo Alto AWPF - - - - $4,420 $354 
Pump Station Sunnyvale AWPF Palo Alto AWPF - - - - $4,420 $501 
Pump Station Palo Alto AWPF West Pipeline Extension $26,000 $2,080 
ROCM - Blend at existing outfall - - - - $29,000 $348 
Total: $657,740 $17,258 

[TWA-7A- Option Summary 

AWPF San José - - 24 - 23,400 $370,000 $13,800 
Effluent Pipeline San José/Santa Clara RWF San José AWPF 60 - 2,000 - $6,400 $3 
Purified Pipeline San José AWPF Northside Storage Tanks 24 - 23,810 - $31,000 $39 
Purified Pipeline San José AWPF Piedmont Valve Yard 40 - 43,037 - $93,400 $71 
Pump Station San José AWPF Northside Storage Tanks - - - - $700 $56 
Pump Station San José AWPF Piedmont Valve Yard - - -- - $15,200 $1,216 
ROCM - Discharge beyond RWF Weir - - - - $28,700 $362 
Total: $545,400 $15,547 
AWPF San José - - 24 bal 23,400 $370,000 $13,800 
Effluent Pipeline San José/Santa Clara RWF San José AWPF 60 - 2,000 - $6,400 $3 
Purified Pipeline San José AWPF Piedmont Valve Yard 42 - 43,037 - $98,100 $71 
Pump Station San José AWPF Piedmont Valve Yard - - - - $16,800 $1,344 
ROCM - Discharge beyond RWF Weir - - - - $28,700 $362 
Total: $520,000 $15,580 


This page intentionally left blank 


Appendix A-9: Evaluation of Onsite Reuse in Santa 
Clara County 


[ Brown+»Caldwell : 


A 


Brown ax 


Caldwell 


75 E Santa Clara Street, Suite 375 
San José, CA 95113 


408.703.2535 


Prepared for: 
Project Title: 
Project no.: 


Contract no.: 


Appendix A-9 
Subject: 
Date: 

To: 

From: 


Copy to: 


Prepared by: 


Reviewed by: 


Santa Clara Valley Water District 
Countywide Water Reuse Master Plan 
4821 (District); 151772 (BC Internal) 
A4120A 


Evaluation of Onsite Reuse in Santa Clara County 
September 16, 2020 (reissued April 19, 2021) 
Miguel Silva, District Project Manager 

Jenny Gain, P.E., BC Team Project Manager 


David Tucker, District Assistant Project Manager 


Joe Burg, P.E., Brown and Caldwell 
Curtis Lam, P.E., HydroScience Engineers 


Brian Pecson, Ph.D., P.E., Trussell Technologies 


Wendy Broley, P.E., Brown and Caldwell 


Rosey Jencks, Brown and Caldwell 


Technical Memorandum 


Limitations: This document was prepared solely for Santa Clara Valley Water District (Valley Water) in accordance with professional standards at the 
time the services were performed and in accordance with the contract between Valley Water and BC dated January 25, 2018. This document is 
governed by the specific scope of work authorized by Valley Water; it is not intended to be relied upon by any other party except for regulatory 
authorities contemplated by the scope of work. We have relied on information or instructions provided by Valley Water and other parties and, unless 
otherwise expressly indicated, have made no independent investigation as to the validity, completeness, or accuracy of such information. 


Appendix A-9 Evaluation of Onsite Reuse in Santa Clara County 


Table of Contents 


Section 1: Purpose .. 


Section 2: Onsite Reuse in and around Santa Clara County. 
2.1 Existing and Planned Onsite Reuse in Santa Clara County. 
2.1.1 Mountain View 
2.1.2 Palo Alto 
2.1.3 San Jos: 
2.1.4 Sunnyvale 
2.2 Facebook's Onsite Reuse Project in San Mateo County . 
2.3 Planning and Regulation in Santa Clara County 


Section 3: Regulatory context... 
3.1 National efforts 
3.2 Statewide efforts. 
3.3 Local efforts. 
3.4 Future development of local policies, guidelines, and programs 

3.4.1 Implications of State Bill 966 

3.4.2 Potential Challenges for Onsite Reuse Programs 


Section 4: Potential Implications for Wastewater Utilitie: 
4.1 Existing Centralized Infrastructure 
4.2 Challenges 
4.3 Opportunities. 


Section 5: Summary and Recommendations 
5.1 Recommendations 


References 


List of Tables 


Table 1. Partner Agency Staff Interviewed... 


Table 2. Challenges with Onsite Reuse and Available Resources 


Table 3. Treatment Facility Flows and Recycled Water Production ... 


Table 4. Challenges and Opportunities Arising from Increased Onsite Reuse 


| Brown+0Caldwell : 


ii 


Use of contents on this sheet is subject to the limitations specified at the beginning of this document. 


Appendix A-9 Evaluation of Onsite Reuse in Santa Clara County 


List of Abbreviations 


ADWF Average Dry Weather Flow 

BC Brown and Caldwell 

Cll commercial, industrial, institutional 

CUWA California Urban Water Agencies 

EPA U.S. Environmental Protection Agency 

gpd gallon(s) per day 

LEED Leadership in Energy and Environmental Design 

Master Plan Countywide Water Reuse Master Plan 

mgd millions of gallons per day 

NBRC National Blue-Ribbon Commission for Onsite Non-Potable Water Systems 
NSF National Science Foundation 

Onsite reuse system onsite non-potable water reuse systems 

PA/MV RWQCP. Palo Alto/Mountain View Regional Water Quality Control Plant 
SB 966 Senate Bill 966 

State Board California State Water Resources Control Board 

™ technical memorandum 

USGBC US Green Building Council 

Valley Water Santa Clara Valley Water District 


Brown+Caldwell 


: 


Use of contents on this sheet is subject to the limitatio cified at the beginning of this 


ment 


Appendix A-9 Evaluation of Onsite Reuse in Santa Clara County 


Section 1: Purpose 


This technical memorandum (TM) supports the Countywide Water Reuse Master Plan (CoRe Plan) and 
provides a summary of the current state of existing and planned onsite non-potable water reuse systems 
(onsite reuse systems), also referred to as decentralized reuse systems, in Santa Clara County. Onsite reuse 
refers to wastewater treatment for reuse at the building- or development-scale. Wastewater is collected from 
the building or neighborhood and treated onsite. The resulting recycled water can then be used onsite for 
irrigation, toilet-flushing, cooling tower water, or other non-potable uses. 


This TM also describes the regulatory context for onsite reuse projects and programs and considers the 
potential opportunities and challenges for water and wastewater utilities related to increasing 
implementation of onsite reuse projects, including the potential implications for existing infrastructure. 


Section 2: Onsite Reuse in and around Santa Clara County 


Although the number of existing and planned onsite reuse systems in Santa Clara County is relatively small, 
local governments face challenges in planning for and regulating the projects. 


The project team interviewed staff from four of CoRe Plan project Partner Agencies: San José, Palo Alto, 
Mountain View, and Sunnyvale regarding existing and planned onsite reuse systems within their service 
areas and the planning and regulation of onsite reuse to date. Morgan Hill and Gilroy staff were not 
interviewed due to limitations caused by the COVID-19 pandemic. Table 1 identifies the staff interviewed at 
each City. 


Table 1. Partner Agency Staff Inte: 


City | Department/D | Staff Member(s) 
Ankit Sharma 
Mountain View Public Works Department-Utilities : 
‘Salman Husaini 
Karin North 
Palo Alto Department of Public Works anne 
Diego Martinez Garcia 
San José Water Resources Division Pedro Hernandez 
M Ni 
Sunnyvale Environmental Service Department ane ee 
Bryan Berdeen 


Section 2.1 describes the known planned onsite reuse projects in the Santa Clara County based on these 
interviews and desktop research. Section 2.2 briefly describes the Facebook onsite reuse system located in 
neighboring San Mateo County. Section 2.3 summarizes staff perspectives on the future of onsite reuse in 
the Santa Clara County and their regulation. 
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2.1 Existing and Planned Onsite Reuse in Santa Clara County 


Of the four cities interviewed, only Mountain View has planned and permitted projects, one of which is under 
construction. In other cities, staff were not aware of any proposed developments with onsite reuse in their 
municipalities, but discussed the likelihood of future projects, how they might go about permitting proposed 
projects, and what their concerns are regarding impacts of potential future projects. 


2.1.1 Mountain View 


Mountain View City staff believe that internet and technology companies implementing onsite reuse projects 
are motivated by a desire to achieve Leadership in Energy and Environmental Design (LEED) certification, 
and, in the case of stormwater projects, facilitate compliance with Municipal Regional Stormwater NPDES. 
Permit provision C.3. There appear to be other drivers related to enhancing their brand reputation to improve 
employee recruitment and retention, and improve water supply resilience and independence in the face of 
droughts, climate change, and associated rising water rates (Pacific Institute, 2021). Mountain View has 
three onsite reuse projects under development by tech companies: 
+ Microsoft's Silicon Valley Campus (blackwater reuse, along with rain and stormwater capture and reuse, 
approximately ~20,000 gallons per day [gpd]) 


+ Google Charleston East (rain and stormwater capture and reuse), 
* Google Landings (rain and stormwater capture and reuse) 


A fourth onsite reuse system, Google Bay View, is located very close to Mountain View on Federal land at 
Moffett Field. It will include a blackwater reuse system, but Mountain View staff are not involved with 
permitting due to Federal jurisdiction over the land. Mountain View staff have struggled to clarify which 
government entity (state, county, or city) has jurisdiction over permitting onsite reuse projects. Rain and 
stormwater reuse projects are typically under city permitting jurisdiction, including potential Santa Clara 
County Department of Public Health involvement for in-building reuse applications. However, a project that 
blends rain and/or stormwater with municipal Title-22 regulated recycled water triggers state involvement 
and standards. Due to the lack of expertise on permitting water treatment systems, City staff welcomed 
state involvement. Further discussion of regulatory oversight is included in Sections 2.2 


Mountain View staff had concerns that onsite reuse projects would (1) cause impacts to wastewater 
collection and treatment by concentrating flow in the centralized sewer system, and (2) be unreliable in the 
event that operational challenges occur. The city addressed these concerns for the Microsoft project by (1) 
asking the company to haul away solids generated by the plant rather than discharging them to the sewer, 
and (2) having the company agree to pay the full sewer capacity charge that they would have paid without 
the system. 


Mountain View staff were somewhat concerned that onsite systems will reduce demand for municipal 
recycled water, and felt that ideally, onsite reuse projects would be developed in areas of the city that do not 
have access to municipal recycled water. However, the city does not plan on prohibiting or disincentivizing 
onsite projects in areas that have municipal recycled water because they don’t want to stifle innovation in 
the water reuse space. 


Mountain View staff were not able to provide cost information about current onsite reuse projects, although 
this is an important metric for understanding the potential for onsite reuse to expand. 


2.1.2 Palo Alto 


Palo Alto does not currently have any proposed projects under city review. There have been some 
discussions with Stanford University’s Codiga Resource Recovery Center, a research facility testing 
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wastewater treatment and reuse technologies started in 2016, regarding its use as a satellite treatment 
facility in the future. 


2.1.3 San José 


The City of San José does not currently have any proposed projects under city review. However, the City and 
San Jose Water Company are in discussions with Google regarding concepts for onsite blackwater treatment 
and non-potable reuse as part of the Diridon Station Area Plan. 


2.1.4 Sunnyvale 


Sunnyvale is not aware of any planned onsite reuse projects, nor does it have any under City review. The City 
has not yet established a permitting pathway or process for onsite reuse projects. 


2.2 Facebook’s Onsite Reuse Project in San Mateo County 


The largest onsite reuse system near Santa Clara County is likely the 90,000 gallon per day system at 
Facebook's headquarters in Menlo Park. The Facebook system's permitting process required the project 
team to initiate and coordinate interactions between many stakeholders, including the City of Menlo Park, 
San Mateo County Health Department, San Francisco Bay Regional Water Quality Control Board, State Water 
Resources Control Board's Division of Drinking Water, Silicon Valley Clean Water (producer of treated 
wastewater), and West Bay Sanitary District (collection system agency). In many cases, these agencies had 
not previously coordinated on projects, leading to confusion regarding what the requirements for the project 
would be and who had jurisdiction to lead the different permitting roles. In interviews, city staff in Santa 
Clara County described similar challenges to those encountered in the planning, regulation, and coordination 
of the Facebook project. 


2.3 Planning and Regulation in Santa Clara County 


Based on interview responses, planning and regulation of onsite reuse in Santa Clara County has been 

difficult for city staff for several reasons, including: 

+ The Santa Clara County has been slow to engage on regulation and planning of onsite re-use systems 
due to limited resources and staff time. 


+ Regulatory and jurisdictional oversight is not clear for rain and stormwater capture and reuse projects. In 
Mountain View, the use of municipal recycled water for make-up or blending water is the primary trigger 
for state regulation under California Water Code Title 22. If municipal recycled water is not blended in, 
stormwater and rainwater capture and reuse projects would need to be permitted at the local and Santa 
Clara County levels, and staff may need additional guidance. 

« The regulating authority is clearer for blackwater projects. The California State Water Resources Control 
Board (State Board) agreed to permit the Microsoft blackwater facility that is currently under 
construction. 


« The City of Mountain View requires all commercial buildings greater than 25,000 square feet to be dual 
plumbed, which provides opportunities in the future for more building-scale non-potable reuse systems. 
However, once built, the retrofit of these properties to recycled water remains challenging and requires 
compliance with Title 22. This includes completion, approval, and implementation of a Dual Plumbing 
Engineering Report; and ongoing cross connection testing and compliance with monitoring 
requirements. Palo Alto also requires dual plumbing for any project with a total building square footage 
greater than 100,000 square feet, but recent tenant improvements of commercial buildings stayed 
below the threshold to date. 
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Many of the issues described by city staff have also been encountered in other parts of the country. 
Section 3 provides a brief description of the wider regulatory context for onsite reuse projects. 


Section 3: Regulatory context 


Interviews with city staff in Santa Clara County indicate that regulatory complexity was a major challenge for 
both developers and government staff in permitting onsite reuse projects. One solution implemented by local 
governments elsewhere has been to implement onsite reuse programs, which establish pathways for 
developers to submit projects for approval. Typically, multiple agencies are involved in administering an 
onsite reuse program. Program administrators may include water and wastewater agencies, building 
inspectors, public health regulators, and others. This section provides an overview of the national, state, and 
local efforts currently underway to provide additional clarity on best practices for planning for, implementing, 
and regulating onsite reuse projects and programs. 


3.1 National efforts 


At this time, there is no national regulatory guidance from the federal government on onsite reuse. The lack 

of national guidance has resulted in a wide range of implementation approaches throughout the country. 

However, several organizations provide guidance or recommendations for onsite reuse systems at the 

national or international level. 

« U.S. Environmental Protection Agency (US EPA). While the US EPA has supported various efforts to 
develop recommendations for onsite reuse, it has not indicated that it will develop regulations for a 
nationwide program. 


« National Science Foundation (NSF) International. NSF/American National Standards Institute have 
released two standards: 350,“Onsite Residential and Commercial Water Reuse Treatment Systems” and 
350-1, “Onsite Residential and Commercial Graywater Treatment Systems for Subsurface Discharge.” 

« US Green Building Council (USGBC). LEED certification, overseen by the USGBS, is one of the primary 
drivers for building owners to implement onsite reuse systems. LEED scoring provides credits for onsite 
reuse as a water efficiency strategy. Based on the groundwork developed by California Urban Water 
Agencies (CUWA) in its 2019 report on reuse options, USGBC is currently working with WateReuse to 
refine the credits and incentivize developers to coordinate with local water and wastewater utilities when 
implementing onsite reuse projects. 

+ National Blue-Ribbon Commission for Onsite Non-Potable Water Systems (NBRC). In an effort to 
facilitate more consistent implementation, the NBRC has created numerous documents to guide the 
development of onsite reuse projects and programs nationwide. The NBRC is comprised of advocates for 
onsite systems from various backgrounds (agencies, regulators, researchers) with the common goal of 
supporting local, statewide, and national initiatives to promote the growth of onsite reuse. 


3.2 Statewide efforts 


Although some local jurisdictions have developed programs to administer onsite reuse in California, many 
projects have been pursued in the absence of a program. This requires system owners and local regulators 
to navigate a complex system of existing rules and regulations from various entities (e.g., building codes, 
plumbing codes, State Board, etc.). To streamline this process and provide for more consistent onsite reuse 
programs and projects statewide, Senate Bill 966 (SB 966) was approved in September 2018, which 
mandates the development of statewide regulations by December 2022. 
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Per SB 966, the State Board must adopt risk-based water quality standards and requirements for onsite 
reuse. Unlike the existing governance structures for municipal drinking and recycled water, SB 966 states 
that local jurisdictions (such as cities or counties) permitting onsite reuse systems may establish their own 
program and be responsible for overseeing the program to ensure the protection of public health. A local 
jurisdiction does not need to be the same entity that is providing water or sewer service to the community, 
though the water and sewer service providers must be given an opportunity to demonstrate that onsite reuse 
would not have a significant adverse impact on their operations, receiving waters, or existing or planned 
centralized reuse projects before the local onsite reuse program is formed. 


Another important aspect of SB 966 is that it requires all onsite reuse projects to be implemented under the 
auspices of an established onsite reuse program. This provision intends to enhance the safety and 
consistency of onsite reuse projects by establishing clear regulatory oversight. For ongoing onsite reuse 
projects or for those that will be implemented prior to the effective date of the State Board’s regulations, the 
system owners will have two years to comply with the new risk-based treatment standards (or up to five 
years for special circumstances). In requiring all onsite reuse projects be implemented under an onsite reuse 
program, this provision will also likely drive the development of onsite reuse programs in local jurisdictions 
across the state. 


3.3 Local efforts 


The only municipality in the Bay Area that has a fully developed onsite reuse program is San Francisco. San 
Francisco's experience largely influenced the structure of SB 966 and the city’s program is one of the few 
existing programs in California that would comply with the requirements of the law. Perspectives on the 
program may be most useful for agencies such as Santa Clara Valley Water District (Valley Water) or Partner 
Agencies that may become stakeholders involved in a program and/or its administration. 


The City and County of San Francisco developed their Onsite Water Reuse for Commercial, Multi-Family, and 
Mixed-Use Development Ordinance in 2012. This Non-Potable Water Ordinance modified the San Francisco 
Health Code to allow for the collection, treatment, and use of alternate source waters for non-potable 
applications. The addition of Article 12C to the Health Code requires new development projects greater than 
250,000 square feet to install and operate an onsite reuse system to treat and reuse graywater, rainwater, 
and foundation drainage for toilet and urinal flushing and irrigation. The treatment requirements include risk- 
based targets for pathogen control that were developed by a national Expert Panel in 2017 (Sharvelle et al, 
2017). The State Board’s future treatment requirements will include similar risk-based values. 


San Francisco's onsite water reuse program organizes multiple city agencies under a single structure, 
including San Francisco Public Utilities Commission, the Department of Public Health, the Department of 
Building Inspection, and the Department of Public Works. Collectively, these agencies administer the 
program and are responsible for the approval and permitting process. In addition to the coordination 
between the agencies administering the program, there are also resources to help project applicants 
navigate the permitting and approval process. One of these is an eight-step guidebook for implementing 
systems that defines the roles and responsibilities for each agency and describes how a project will interact 
with the various agencies through a sequence of submittals and required actions (SFPUC, 2017). This and 
other resources help streamline project development by clearly laying out the steps for implementation. 
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3.4 Future development of local policies, guidelines, and programs 


In Santa Clara County, interest in onsite reuse is increasing, though local jurisdictions have not yet organized 
to the same degree as San Francisco. The experience of Facebook's onsite reuse project in San Mateo 
County, described in Section 2.2, highlights the challenges associated with a less formal program structure. 
This section describes the impact SB 966 may have on efforts to develop policies and guidelines in Santa 
Clara County, as well as potential challenges in developing onsite reuse programs. 


3.4.1 Implications of State Bill 966 


SB 966 will impact existing and planned onsite reuse projects in Santa Clara County by requiring them to 
adapt to the new standards, though it should also lead to more streamlined implementation when the local 
jurisdictions develop their own onsite reuse programs. Due to the requirements of SB 966, future onsite 
reuse efforts in Santa Clara County will require the coordination and participation of multiple stakeholders 
including Valley Water and the wastewater agencies. Under the law, water and wastewater providers will 
need to either consent to an onsite reuse program or demonstrate how such a program would detrimentally 
impact: 

4. Operations, maintenance, or management of collection or treatment systems, 

2. Existing or planned centralized recycled water or potable reuse projects due to reduced flows, or 

3. The provider's receiving waters. 


The jurisdiction overseeing the program would have to either avoid or mitigate impacts in the three 
categories above before adopting an onsite reuse ordinance. Valley Water evaluated the availability of 
wastewater flows in the CoRe Plan and other past studies. This information—along with findings from its 
Reverse Osmosis Concentrate Management study—should be used to evaluate the impact of onsite reuse on 
current and future projects. 


If the local jurisdiction decides to pursue onsite reuse, a local program that is compliant with SB 966 must 
be formed. To form the local program, the jurisdiction would identify participating agencies and stakeholders 
and develop a program structure. SB 966 prescribes that the state develop uniform standards for adoption 
by the local program, eliminating the need for the local program agencies to develop requirements for 
aspects of onsite reuse systems such as treatment, monitoring, and reporting. 


As a local program is developed, it is recommended that available resources be consulted to serve as 
templates. It is also recommended that future program administrators leverage the experience and lessons 
learned from existing projects in Santa Clara County and the surrounding area. Both local program 
administrators and stakeholders pursuing onsite reuse projects should seek to build system owner, 
designer, and operator capacity and knowledge (Pecson and Post, 2020). 


3.4.2 Potential Challenges for Onsite Reuse Programs 


This section provides an overview of potential issues that arise when creating an onsite reuse program. 

Table 2 at the end of the section lists resources to help agencies address these issues. 

* Impacts to municipal systems. Onsite reuse can have unintended impacts on municipal systems. A 
successful onsite reuse program should address and mitigate these impacts by bringing together all the 
relevant stakeholders. These impacts are described in greater detail in Section 4.2. 

+ Lack of consistent standards. The lack of standards for treatment, monitoring, and operations have 
been cited as impediments to implementation of onsite projects. Ad hoc regulatory requirements will 
likely lead to inconsistency across cities and regions within the state. As described above, there is 
currently a lack of regulatory guidance and standards at the national, state, and local level. However, SB 
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966 will require uniform standards for all onsite reuse projects in California, including requirements for 
water quality, treatment, monitoring, reporting, cross-connection control, and more. 


+» Lack of existing program administration. Well-organized program administration is critical to streamline 
the permitting process and promote additional projects. The lack of a clear approval and permitting 
process is likely to be a significant obstacle for many projects. Resources with recommendations for 
program structure have been developed by the NBRC and other agencies. 


+ Lack of stakeholder experience. Onsite reuse requires the participation of multiple stakeholders— 
including program administrators, regulators, design engineers, operators, and system owners—that may 
have varying degrees of knowledge and experience in this topic. Successful implementation of onsite 
reuse depends on stakeholders having the necessary expertise to ensure the safety and reliability of 
onsite reuse. Resources to promote capacity building for stakeholders include Water Research 
Foundation #4909, a guidance manual and training modules targeting program administrators, 
regulators, design engineers, operations, and system owners. 


+» — Identifying operational responsibility. Because the utility/municipality isn’t in charge of operation and 
management of onsite reuse systems, it is important that a responsible management entity be identified 
that will take responsibility for regulatory compliance. 


Table 2. Challenges with Onsite Reuse and Available Resources 


Challenge | Resources 


7 + Making the Utility Case for Onsite Non-Potable Water System (NBRC, 2018) 
Impact on municipal systems, Guiding Regional Reuse Options: A Distributed Systems Approach (CUWA, 2019) 


+ Risk-Based Framework for the Development of Public Health Guidance for Decentralized Non-Potable Water 
Systems (Sharvelle, S., et al, 2017) 
Lack of consistent standards + + SB 966 (SB 966, 2018) 
+ AGuidebook for Developing and Implementing Regulations for Onsite Non-potable Water Systems (NBRC, 2017) 
+ Model State Regulation for Onsite Non-potable Water Programs (NBRC, 2017) 
+ Model Local Ordinance for Onsite Non-Potable Water Programs (NBRC, 2017) 
Lack of existing program + Model Program Rules for Onsite Non-potable Water Systems (NBRC, 2017) 


administration + Blueprint for Onsite Water Systems: A Step-by-Step Guide for Developing a Local Program to Manage Onsite 
Water Systems (NBRC, 2014) 


Lack of stakeholder experience |* Guidance Manual and Training Materials for Onsite Nonpotable Water Systems (Pecson, B., Post, B., et al, 2020) 


Section 4: Potential Implications for Wastewater Utilities 


This section discusses the challenges and opportunities that onsite reuse projects present for water and 
wastewater utilities. To provide context for considering impacts to utility systems from onsite reuse, this 
section begins with a high-level overview of the existing centralized infrastructure that serves Santa Clara 
County communities. 


4.1 Existing Centralized Infrastructure 


There are four wastewater treatment plants that collect and treat sewage in Santa Clara County. Details 
about the current average dry weather flow (ADWF), peak wet weather flow (PWWF), use of effluent, and 
planned recycled water distribution systems are presented in Appendix E-1, Baseline Analysis TM. Table 3 
presents the average inflows into each plant, the design flows for each facility, and the current recycled 


water production capacity of each plant. 
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Table 3. Treatment Facility Flows and Recycled Water Production 


Average Inflow Design ADWF Design PWWF Recycled Water Production Capacity 

Facility (mgd)? (mgd) (mgd) (mgd) 
PA/MV RWQCP 19.9 39.0 80.0 45 
Sunnyvale Water Pollution 
Contol Plan 12.3 29.5 40.0 4.0 
San José/Santa Clara 
Regional Wastewater 99.0 167.0 271.0 38.0 
Facility ® 
South County Regional 
Wastewater Authority 
wastewater treatment 65 8.5 A on 
plant 
Silicon Valley Advanced 
Water Purification Center © sa N/A A ba 


a. Average inflows are from 2015-2017. 

b. San José/Santa Clara RWF recycled water production is currently limited by filtration capacity. 
c. SVAWPC produces purified water. 

mgd = million gallons per day 


Each of these treatment plants receives wastewater from collection systems maintained by one or more 
entities. Collection systems are typically sized to be able to convey 1) design flows associated with the land 
use, 2) groundwater infiltration, and 3) rainfall-dependent inflow and infiltration. 


4.2 Challenges 


Onsite reuse projects have the potential to create challenges for water and wastewater utility systems and 
their operation, particularly in aggregate. Many of these challenges are due to that fact that, by treating and 
reusing wastewater at the building scale, onsite reuse projects have the potential to reduce the flow of 
wastewater that enters the collection system. While some onsite systems truck away solids from the 
treatment process, others may discharge them into the local collection system, resulting in more 
concentrated waste streams. For example, if an onsite reuse system treats 200,000 gpd of sewage for reuse 
but discharges 20,000 gpd of the waste solids resulting from the treatment into the collection system, that 
discharge would be approximately 10 times the concentration of the original wastewater flow. 


The magnitude of these challenges varies depending on the utility system and details of the project in 
question. For onsite reuse projects and programs to succeed, the challenges described below should be 
addressed collaboratively by project stakeholders. 


+ Reduced flow to sewers. In the collection system, reduced flows and concentrated waste streams have 
the potential to reduce velocities in collection systems and reduce the transport of solids and debris, 
which could lead to odor and corrosion issues. In these areas, periodic flushing or the removal and 
disposal of solids may be required to address these issues. In San Francisco, the onsite reuse program 
has used hydraulic modeling to understand the impacts of reduced flows in the collection system 
downstream of the project before its implementation, allowing corrective measures to be taken. The 
reduced flows from onsite reuse projects can exacerbate existing issues with declining flows in collection 
systems due to water efficiency measures. 
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+ Reduced flow to wastewater treatment plants. Higher strength wastewater may also pose a challenge to 
wastewater treatment plants if they are not designed or operated to account for higher organic and 
solids content. Whether this change in influent concentration has an impact on treatment plant 
operations would be a subject for process engineers at each facility to evaluate based on testing and 
monitoring. In Santa Clara County, existing onsite reuse systems have relatively small capacities 
compared to the downstream treatment. For example, the Microsoft project described in Section 2.2 has 
a daily capacity of approximately 20,000 gpd (Gallagher and Saikkonen 2018). The Microsoft project is 
tributary to the Palo Alto/Mountain View Regional Water Quality Control Plant (PA/MV RWQCP). The 
PA/MV RWQCP has an ADWF of 19.9 mgd and a Design PWWF of 80 mgd, which is approximately 1,000 
times the capacity of the Microsoft system. However, while one onsite reuse system may not be a 
significant portion of the flow to a downstream plant, the combination of multiple onsite reuse facilities 
could impact the influent flows and water quality for local treatment plants. 

+ Increases in salinity. Onsite reuse projects that incorporate reverse osmosis technology also produce 
concentrate that can raise the overall salinity of the wastewater if discharged into the sanitary sewer. 
This increased salinity may negatively impact other municipal goals by changing the quality of the 
effluent, recycled water, or purified water. 

+ Planning for non-operation and stranded assets. Issues could arise if the infrastructure serving a 
development with an onsite reuse system is sized without consideration of the flows of water and 
wastewater that are managed by the onsite system. In this case, the infrastructure would be undersized 
should the system stop operating. In most cases, this means that a parcel with an onsite reuse system 
should have the same size sewer connections as a similar parcel without an onsite reuse system. This 
allows the city to maintain sewer capacity for the parcel in case the onsite system is temporarily or 
permanently placed out of service. For example, Stanford University constructed an onsite reuse system 
during the 2000s to collect and treat blowdown from the Central Energy Facility for reuse as recycled 
water. During the next decade, the University decided to remove this facility and the blowdown was 
instead discharged to the sewer system. If sewer capacity is reserved for onsite reuse project sites, 
these projects may not provide cost savings for surrounding sewer systems and centralized treatment 
infrastructure. 


+ Sanitary Sewer Service and Use Charges. Each entity collecting and/or treating wastewater in Santa 
Clara County has its own sanitary sewer service and use charges. These charges can vary based on 
location, type of land use, the strength of the sewage, and the quality of the sewage. Onsite reuse can 
raise concerns about revenue impacts due to reduced potable water consumption and wastewater 
flows. In areas where onsite reuse systems are already planned or in operation, utilities are working with 
stakeholders to resolve billing questions, including considering connection fees and charges based on 
wastewater flows and concentration. 


+ Reduced use of municipal recycled water. In areas where utilities have invested in the development of 
centralized recycled water treatment and distribution, onsite reuse systems can cause concern because 
they reduce demand for recycled water. If onsite reuse systems are implemented widely in a sewershed, 
diversion of flows by these systems may also impact the amount of flow available for municipal scale 
recycled or purified water programs. 


4.3 Opportunities 


The implementation of onsite reuse projects within a utility's service area can also create opportunities for 
the utility. Diversifying and stretching existing water supplies through reuse of any kind can increase water 
supply reliability. This section provides a list of potential opportunities related to onsite reuse for water and 
wastewater providers. However, the degree to which these benefits are realized depends on multiple factors, 
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including the configuration of the existing water and wastewater infrastructure, the type of onsite reuse, and 
the scale of the project. 


Provide Additional Recycled Water Supply Options - Although municipal-scale non-potable reuse is 
becoming more widespread, there are often areas of a community that do not have access to the 
recycled water distribution system. This can be caused by a variety of reasons including a) limited funds 
for infrastructure expansion, b) the infeasibility of installing centralized recycled water infrastructure in 
high-density urban areas, and c) the geographic separation of new developments from recycled water 
systems. If a building owner is interested in using recycled water, the development of an onsite reuse 
program can provide the opportunity for recycled water projects in areas that otherwise may not have 
access. 

Promote Public Awareness and Adoption - Onsite reuse projects bring the concept of recycling water for 
a new use directly into the lives of community residents. Residents or tenants in buildings with onsite 
reuse systems can experience the benefits of recycling water first-hand and gain trust in its safety. By 
promoting awareness in the community, it may further foster understanding and support for municipal- 
scale projects for non-potable and potable reuse. This benefit, however, hinges on maintaining a 
successful and trustworthy onsite reuse program. This experience can also promote the concept of the 
“right water for the right use,” i.e., the use of water that has been appropriately treated for its end use. 


Reduce Demands on Infrastructure and Defer Capital Costs - In some cases, treating wastewater onsite 
can help reduce demands on existing infrastructure by reducing peak water demands and sewer flows 
(NBRC, 2018). However, in most cases onsite reuse systems must have traditional infrastructure 
connections sized to provide for the building or neighborhood in case the onsite system is taken out of 
operation. These redundant connections mean that opportunities for cost savings in capital costs are 
limited. Water and wastewater agencies have the potential to save energy, resources, and operational 
costs through the addition of decentralized systems (NBRC, 2018, CUWA, 2019). 


Sea Level Rise and Wastewater Treatment Plants - Onsite reuse can be used to continue to provide 
water management and treatment services in locations where sea level rise and groundwater flooding 
jeopardize centralized systems for both wastewater treatment and non-potable supplies. Distributed 
systems could have the potential to allow providers to migrate services to locations less impacted by 
these hazards. 

Reduce Environmental Impacts from Stormwater - Onsite reuse projects can also be used to positively 
impact the environment. SB 966 allows for the capture and treatment of both rainwater and stormwater 
that would otherwise be discharged to surrounding water bodies or potentially flow into local wastewater 
treatment plants. This uncontrolled discharge of untreated water that often contains pathogens, 
nutrients, and organics can lead to detrimental impacts on the surrounding environment in addition to 
nuisance flooding during storm events. By diverting rain and stormwater, the onsite reuse project can 
enhance supplies while reducing contaminant loads to the environment (NBRC, 2018). However, the 
potential negative impact of reducing contributions to instream flows in local waterways must also be 
considered. 


Section 5: Summary and Recommendations 


Based on the current scale of onsite reuse implementation in the County and an assessment of the potential 
benefits, challenges, and implications of onsite reuse discussed above, Table 4 summarizes the potential 
opportunities and challenges for Valley Water and its Partner Agencies that would be presented by increased 
implementation of onsite reuse systems in Santa Clara County. 
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Table 4. Challenges and Opportunities Ari 


ing from Increased Onsite Reuse 


Opportunities Challenges 
Valley Water 


+ Encourages innovation in smaller scale water reuse facility design, |» Reduces demand for recycled water produced by Valley Water 
operation, maintenance, and governance + Reduces wastewater flow available for centralized reuse 

+ Promotes public awareness of and comfort with water reuse 

+ May provide source of recycled water to projects and locations that 
are unlikely to connect to municipal recycled water 


Partner Agencies 
+ Develop treatment capacity at elevations unlikely to be impacted + —_ Potential to contribute concentrated flows and solids to collection 
by sea level rise system if not disposed of in another manner 
+ Promote public awareness of and comfort with water use + Reduces demand for recycled water in areas where investments in 


municipal infrastructure have already been made 
+ Reduces wastewater flow available for reuse 


5.1 Recommendations 


Implementation of onsite reuse in Santa Clara County is just beginning, but the County has the potential to 
serve as a test case for how onsite reuse can dovetail with municipal and regional infrastructure systems. In 
order to inform future policy making, Valley Water should continue to study current and future onsite reuse 
projects in Santa Clara County. Next steps for more detailed evaluation and future study may include: 


1. Quantify the potential range of onsite reuse that could occur within Valley Water's service area by 
considering multiple scenarios for commercial, industrial, institutional (Cll) development anticipated 
between now and 2035 or other planning horizon, as applicable. 


2. Identify attributes of projected new development locations as they relate to onsite reuse: 


a. Existing or planned sewer connection capable of handling the waste should the onsite system go 
down or cease use in the future? 


Existing or planned access to municipal recycled water? 
Areas where existing water or wastewater systems are reaching capacity? 
Locations in sewersheds that have centralized reuse goals to meet? 
e. Presence of potential sources of non-potable water, such as foundation drainage water. 
3. Identify the range of wastewater flows that will be: 


a. Produced if planned Cll development (and redevelopment) is served by centralized infrastructure; 
and 
b. Diverted if onsite reuse comes online. 

4. Study the feasibility of a mechanism for companies interested in advancing water supply sustainability 
and innovation to contribute to district- or municipal-scale systems (e.g. expanding recycled water 
distribution, advanced water treatment, or scalping plants strategically integrated into the wastewater 
system) in lieu of developing their own onsite reuse system. 

a. Continue coordination with USGBC through WateReuse and CUWA to stay informed on whether 
equal LEED credits can be given for using onsite reuse as for contributing to a district-scale or 
municipal-scale system. 


5. Study the role of onsite reuse in promoting resilience to extended droughts, sea level rise, and 


groundwater flooding. 
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6. Evaluate the impacts of onsite reuse implementation on equitable access to utility systems in the Santa 
Clara County. 


7. If Valley Water and/or Partner Agencies choose to participate in an onsite water reuse program, develop 
applicable policies and guidelines using the resources identified in Section 3.4.2. 
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PREFACE: A LIVING DOCUMENT 


The Countywide Water Reuse Master Plan (CoRe Plan) is envisioned to be a living document to support 
future decision-making related to Valley Water's recycled (non-potable reuse) and purified water (potable 
reuse) programs. As direct potable reuse (DPR) regulations and other influencing factors/conditions (e.g., 
advances in treatment technologies) continue to evolve and fundamentally change the basis of projects, 
Valley Water will review and assess such updates relative to the CoRe Plan. As described here, the 
adaptability incorporated into Valley Water's approach is already being tested and demonstrated. 


As Valley Water and its project team were finalizing this CoRe Plan, the State Water Resources Control 
Board’s Division of Drinking Water released an initial draft of DPR regulations on March 22, 2021. With 
initial draft regulations becoming available after a multi-year effort to complete the CoRe Plan—including 
development of preliminary treatment trains for DPR portfolios (both raw water augmentation and treated 
water augmentation) and a regulatory compliance assessment—Valley Water and its project team performed 
a cursory review of the initial draft regulations and found the anticipated DPR requirements identified in the 
CoRe Plan adhere closely to those in the draft regulations. Significant elements of the draft regulation 
include: 

* Technical, managerial, and financial (TMF) capacity: The draft regulations significantly increase required 
TMF capacity for DPR projects and clarify the State Board’s proposed approach for evaluating TMF 
capacity of a DPR project's responsible agency (e.g., Valley Water) and respective project partners. The 
State Board will evaluate TMF capacity across multiple domains, including funding continuity, 
interagency agreements, staffing, and operator certification. Compliance will require documentation 
through an extensive suite of reports, programs, and plans beyond those currently required for indirect 
potable reuse (IPR) projects. 

* Chemical control: The draft regulations include prescriptive requirements for additional treatment 
(including design, operation, and performance), expanded monitoring requirements, significant 
expansion of source control programs, and more stringent control and response limits. 


+ Pathogens: DPR will require significantly higher log reduction value requirements than IPR for all 
pathogens. The regulations further clarify how those values must be met in terms of the number, types, 
and diversity of barriers, as well as protocols for validation and continuous verification of the 
performance of each treatment process. 

* Monitoring and control: the draft regulations require a higher degree of monitoring (i.e., frequency, 
locations, and range of contaminants) and more stringent operational control (e.g., automatic diversions 
and shutdowns) to prevent distribution of water that is not compliant with requirements. 


Because many of these requirements were anticipated, the DPR treatment trains included in the CoRe Plan 
will comply with most of the draft requirements without significant alterations to the process trains. However, 
the draft regulations have a larger impact on the regulatory compliance assessment given the clarification 
on several topics previously less defined, such as enhanced source control and TMF capacity requirements. 


Valley Water will continue to monitor DPR regulatory development and associated impacts to the CoRe Plan 
and will provide necessary updates to maintain the efficacy of this planning document for future potable 
reuse implementation. 
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Section 1: Introduction 


The Countywide Water Reuse Master Plan (CoRe Plan) evaluates reuse opportunities—individual projects and 
collective portfolios that combine projects—and considers implementation pathways to increase the region's 
water supply reliability through potable reuse over a planning horizon of 2040. As an outcome of that work, 
this planning-level document considers several scenarios for advancing potable reuse projects identified in 
the CoRe Plan with some variations (namely production capacity) and repackaging. The scenarios build on 
Valley Water's (VW) intention to design and construct a near-term project using a flexible implementation 
approach that can support potential reuse expansion in the future. 


For this planning-level effort, the following concepts and terms are applied throughout this technical 

memorandum (TM). 

+ Flexible implementation approach - Refers to a prudent planning approach to design and construct a 
near-term groundwater recharge (GWR) project (anticipated by 2028) with sufficient flexibility to support 
potential future expansion. Key aspects of this approach include the following. 

— VWplans to construct an advanced water purification facility (AWPF) with a production capacity of 
10 million gallons per day (mgd) for GWR. The near-term project involves design and construction of 
a pipeline to convey purified water from the AWPF to the Los Gatos recharge ponds system (LGRP, 
or LGRS?) for GWR via surface spreading. 

— The purpose of using a flexible implementation approach is to consider design aspects at the outset 
that can support potential future expansion of the 10-mgd facility by increasing the production 
capacity by an additional 14 mgd, for a total capacity of up to 24 mgd. 

— Potential future expansion may involve: 

4. Increases to treatment facility hydraulic capacity and purified water deliveries, 

2. Opportunities for future implementation of direct potable reuse (DPR) once the state issues 
applicable regulations, and 

3. Enhancements of treatment processes as applicable based on reuse type or changes in 
regulatory requirements. 

+ Flexible expansion - Refers to potential expansion of the near-term project to provide additional purified 
water treatment capacity in the future. 

«  GWR, raw water augmentation (RWA), and treated water augmentation (TWA) Flex - Refer to the three 
scenarios evaluated for flexible expansion (Figure 1-1). Each involves increasing the production capacity 
of the near-term 1O0-mgd AWPF, resulting in up to 24 mgd of purified water for the following types of 
reuse: 

—  GWR, referred to as GWR Flex 

— GWR and RWA, referred to as RWA Flex 


—  GWR and TWA, referred to as TWA Flex 


2 Valley Water's system of recharge ponds located in Los Gatos are referred to as Los Gatos Recharge Ponds (LGRP) system in past 
documents. In recent documents and going forward, Valley Water is referring to the same facility as Los Gatos recharge system 


(LGRS). 
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Near Term Potential Future 

Project Expansion 

10 mgd up to 24 mgd 
GWR Flex 

YY 
RWA Flex 
/ Wp 2 

TWA Flex 
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BS @) 


RECHARGE WTP —_—POTABLE 
PONDS DISTRIBUTION 
Figure 1-1. Flexible implementation involves advancing a near-term GWR project 
designed and constructed to enable potential future expansion 


While the near-term project is definitively GWR, various conditions, events, or processes may trigger, or 
hinder, future expansion to GWR, RWA, or TWA Flex, such as reliability of other water supplies?; evolving 
regulatory requirements; changes in public acceptance; varying levels of political will; or shifts in magnitude, 
timing, and/or location of water demand. Flexible expansion intentionally plans for an array of possible 
outcomes and establishes a near-term project that preserves those future opportunities. 


The scope of this TM involves teasing apart and reassembling Class 5 cost estimates developed for the 
CoRe Plan based on the smaller production capacity for the near-term project (i.e., 10 mgd instead of 

24 mgd) and characteristics of the flexible expansion under each scenario considered. The cost estimates 
are based on vendor quotes specific to proposed facilities, historical construction estimates, historical costs, 
and professional experience with similar projects. Some operations costs scale down proportionally from the 
24 mgd estimates used in the CoRe Plan to 10 mgd, such as the costs of purchasing source water supply for 


3 Factors that influence supply reliability may include, but are not limited to, water supply agreements/contracts, hydrologic 
conditions (i.e., droughts, climate change), evolving and new regulations, natural disasters (e.g., earthquakes, wildfires), and/or 


human-induced threats. 
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reuse and operating reverse osmosis concentrate (ROC) management. Cost estimate assumptions and 
calculations are summarized in Attachment B. 


The CoRe Plan appendices complement this TM with more detailed information. Relevant appendices 
include the following (Appendices D, E, and F are less relevant): 

« Appendix A-1: Feasible Project Portfolios 

: Compendium of flow assessments, facility design capacity, and annual yield calculations 
: Treatment facilities’ design criteria and sizing calculations 

«Appendix A-4: Process flow diagrams and site layouts 

+ Appendix A-5: Basis of costs for project elements (i.e., inputs, assumptions, methods, and sources) 


« Appendix A-6: Conceptual estimates for project elements’ costs (i.e., line-item costs for AWPFs, pump 
stations, pipelines, and system interties) 


+ Appendix A-7: Expanded evaluation and risk assessment 

« Appendix A-8: TWA pre-screening analysis 

+ Appendix A-9: Evaluation of Onsite Reuse in Santa Clara County 

+ Appendix A-14: Flexible Implementation of Potable Reuse - via Palo Alto AWPF 
+ Appendix B: Regulatory compliance 

« Appendix C: Hydraulic modeling 

« Appendix G: ROC management strategies 


Section 2: Project Characteristics 


Some project components, such as treatment equipment for purification processes related to GWR and 
purified water storage/pump station(s), can be sized according to the near-term project's capacity (10 mgd)* 
and expanded in the event VW decides to increase the capacity in the future. Yet, the flexible 
implementation approach requires beginning with the end in mind, such that the near-term project is 
designed and constructed to enable future expansion as contemplated under the GWR, RWA, and TWA Flex 
scenarios. 


Each future expansion scenario considered in this TM is assumed to increase capacity of the 10-mgd AWPF 
to 24 mgd and treat all flow to the highest quality required by the delivery points (reuse type). For example, 
TWA Flex would treat all flow from the 24 mgd facility to TWA quality, even though part of the flow would be 
delivered to LGRP. Potential future expansion is critically linked to the following aspects of the near-term 
project: 

+ Pipelines to convey 24 mgd of purified water from the AWPF to LGRP. While the CoRe Plan includes 
48-inch diameter pipe for conveyance, the flex scenarios reduce that to 36-inch diameter pipe. This 
decision balances the ability to convey up to 24 mgd of flow in the future. 

« ROC management facilities sized to manage the anticipated volume of 4.24 mgd ROC from an 
expanded 24-mgd AWPF. In the near-term, the 10 mgd AWPF is estimated to produce approximately 
1.76 mgd ROC. Estimated volumes and costs for ROC management are based on "Task 6 - Evaluation of 
ROC Management Options Final Report (9-1-20)" by GHD. 


« — Site layout and footprint for a 24-mgd capacity AWPF with sufficient space for the respective treatment 
processes, process building footprint, and facilities to meet requirements of anticipated reuse types. 


4 The annual energy demand related to the near-term 10 mgd project with source water originating from the SJ/SC RWF is estimated 


at 20,834 MWh/yr. 
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That is, to implement either RWA Flex or TWA Flex in the future, treatment is anticipated to require 
additional processes for the full 24 mgd regardless of amount used for GWR at any given time. In 
addition, the site layout requires sufficient space to considering the turning radius of trucks that require 
site access for activities such as chemical deliveries, emergency services, and construction of the 
expanded facility. 


Land acquisition and site preparation to accommodate the 24-mgd AWPF’s site layout and footprint 


It is assumed that the AWPF would shut down during construction to expand the facility and that membranes 
from the near-term project are feasible for continued use (as their life cycle allows) in a future RWA or TWA 
application. 


The reuse treatment facilities are distinguished by the following characteristics: 


Source water refers to the origin (agency/facility) of wastewater for reuse. For this evaluation, source 
water will be from the San José/Santa Clara Regional Wastewater Facility (SJ/SC RWF). An evaluation of 
source water flows is included in Appendices A-1 and A-2 of the CoRe Plan. 


Treatment level (or type of reuse) refers to treatment extent based on type of reuse (GWR via surface 

spreading, RWA, and TWA). Minimum treatment levels include: 

— For GWR: Full advanced treatment (FAT), as required by VW 

— For RWA: FAT along with ozone-biologically active carbon (O3-BAC), post-treatment stabilization and 
free chlorine disinfection 

— For TWA: FAT, O3-BAC, free chlorine disinfection, chemical control and/or chemical peak attenuation, 
post-treatment stabilization, temperature, and barriers to allow appropriate response time 


Delivery point refers to the facility/location where purified water is delivered for reuse. Ultimate delivery 
points include: 


— For GWR: LGRP 
— For RWA: Rinconada Water Treatment Plan (WTP) 


— For TWA: Potable (treated) water distribution system connections, as described in Attachment A of 
this TM 


2.1 Treatment Capacity Assumptions 


Figure 2-1 summarizes treatment capacity assumptions for the near-term project and flexible expansion 
(GWR, RWA, and TWA Flex scenarios). 


Purified Water 


police Water Production Capacity 


0 J 
Near-term Project ||) 28mg) —-Treatment—> | a0mgd 
Flexible Expansion ~ Treatment — 


Figure 2-1. Assumed source water flow rates and production capacities for flex implementation 
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2.2 Treatment Level 


Consistent with the CoRe Plan, this TM assumes GWR requires FAT processes, including membrane 
filtration, reverse osmosis (RO), and ultraviolet/advanced oxidation process (UV/AOP), as shown in the 
process flow diagram in Figure 2-2. 
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Figure 2-2. AWPF process flow diagram for the near-term project and GWR Flex 


To meet anticipated regulatory requirements, RWA Flex is likely to require FAT as a minimum baseline level 
of treatment, along with O3-BAC pretreatment and free chlorine disinfection for pathogen and chemical 
control (blue dashed line in the process flow diagram in Figure 2-3). 
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Figure 2-3. AWPF process flow diagram for RWA Flex 


TWA Flex is anticipated to require O3-BAC upstream of membrane filtration. In addition, the downstream end 
is anticipated to require chorine disinfection, air stripping facilities, and an eight-hour clearwell (blue dashed 
line in Figure 2-4). With ample pathogen reduction in the treatment processes for RWA, the TWA treatment 
train focuses on additional chemical control and/or chemical peak attenuation, post-treatment stabilization, 
temperature, and barriers to allow appropriate response time. This treatment train considers the potential to 
demonstrate higher pathogen log reduction value for the upstream wastewater treatment plant or RO, if 


needed. 
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Figure 2-4. AWPF process flow diagram for TWA Flex 


Details and assumptions of the treatment processes, including pathogen reduction and chemical control, 
are summarized in Appendix A-1 of the CoRe Plan. 


Section 3: San José Flex Scenarios 


As described above, three flex scenarios are potable reuse project elements from the CoRe Plan that are 
resized and repackaged to allow for potential incremental expansion. These scenarios have flexible 
expansion capacity up to 24 mgd for GWR, RWA, or TWA. The three scenarios are described in further detail 
in the following sections. 


3.1 GWR Flex 


San José GWR Flex is premised on treating effluent from the SJ/SC RWF at a new AWPF located in San José 
at a site adjacent to the existing Silicon Valley Advanced Water Purification Center (SVAWPC). The AWPF 
would produce up to 10 mgd in the near term and up to 24 mgd with potential future expansion for GWR at 
LGRP. The AWPF site, corresponding buildings, and pipeline to LGRP are sized to accommodate up to 

24 mgd. However, treatment equipment, purified water pumps, and other pertinent facilities are sized to 
accommodate the near-term project capacity of 10 mgd. 


Besides a new AWPF, GWR Flex project elements include ROC management and purified water conveyance 
from the AWPF to LGRP and infrastructure improvements at LGRP to integrate purified water into the existing 
system (Table 3-1). The proposed 18-mile pipeline from the AWPF to LGRP is sized to convey up to 24 mgd 
of potential future flow and traverses through highly urbanized settings with significant utilities and 
temporary community disruption. Infrastructure improvements at LGRP would support operational flexibility, 
allowing ponds to be maintained without impacting the entire complex. Conveyance and LGRP infrastructure 
improvements would be built as part of the near-term project and sized to accommodate flexible expansion. 
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Table 3-1. San José GWR Flex Project Elements 


Element Capacity (mgd) 
Near-Term 10 
‘San José AWPF Flexible Expansion +142 
Total 24° 
Pump station Capacity (gpm) TDH (ft) 
Near-Term 6,950 360° 
PS-1 F i y 
(purified water to LGRP) Flexible Expansion +9,750 400 
Total 16,700 400° 
Pipelines Diameter (in) Length (ft) 
Pet Near-Term 60" 2,000" 
(effluent from SJ/SC RWF to San José AWPF) 7 
Hs Near-T 36" 95,500" 
(purified water from San José AWPF to LGRP) leat-Tenm 
ROC pipeline" Near-Term 18” 9,600" 
Delivery point improvements 
Various infrastructure improvements (new pipes, monitoring 
LGRP. equipment, etc.) required for LGRP to receive purified water 
(Valley Water, 2018) 


a. Potential future expansion requires hydraulic expansion to produce up to 24 mgd treated to GWR water 
quality requirements. 

b. ROC management design values are based on information reported in "Task 6 - Evaluation of ROC 
Management Options Final Report (9-1-20)" by GHD (attached to the CoRe Plan as Appendix G) 

ft = foot/feet 

gpm = gallon(s) per minute 

in = inch/inches 

PL = pipeline 

PS = pump station 

TDH = total dynamic head 


While Figure 3-1 shows a detailed site layout for near-term and flexible expansion capacities located to the 
south and east of the SVAWPC, Figure 3-2 depicts a proposed alternative AWPF site location east of the 
SVAWPC. Further environmental study, engineering analysis, and cost estimates for alternative siting and 
layout are needed prior to finalizing site selection and are not reflected in this Flex TM. The proposed 
pipeline alignment from the AWPF to LGRP is shown in Figure 3-3. 
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Figure 3-1. Site layout for San José GWR Flex 
Note: CIP = clean in place, UF = ultrafiltration, UV/AOP = ultraviolet/advanced oxidation process 
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Figure 3-3. Map of San José near-term project and GWR Flex facilities and delivery point (LGRP) 
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Table 3-2 contains estimated capital and annual operations and maintenance (O&M) costs for GWR Flex, 
presented in 2019 dollars. Further cost details are included in Attachment B. 


Table 3-2. Estimated Costs for San José GWR Flex 


Capital Cost* Annual O&M Cost# 
($2019, in millions) ($2019, in millions) 
Near-Term Flexible Near-Term | Flexible 
Project | Expansion Total Project | Expansion Total 
Element (10 mgd) | (+14 mgd) | (24 mgd) | (10 mgd) | (+14 mgd) | (24 mgd) 
‘San José AWPF $210 $145 $355 $5.9 $7.5 $13.4 
Conveyance infrastructure 
Effluent pipeline (SJ/SC RWF to San José AWPF), 60-inch 
Pump station (San José AWPF, purified water) 
Purified pipeline (San José AWPF to LGRP), 36-inch $245 $15 $260 $18 sis $3.6 
LGRP improvements 
Pipeline easements 
Annual source water purchase - - - $1.0 $1.4 $2.4 
ROC management (existing outfall) ° $20 - $20 $0.8 $1.4 $1.9 
Total 4 $475 $160 $635 $9.5 $11.8 $21.3 


a. Allcapital costs are rounded up to the nearest $5 million; annual O&M costs are rounded up to the nearest $100,000 

b. Expansion capital and O&M costs reflect modifications and construction to increase the 10 mgd facility by an additional 14 mgd. 

cc. ROC management costs are based on the values reported in "Task 6 - Evaluation of ROC Management Options Final Report (9-1-20)" by 
GHD, de-escalated from Jan 2020 $ to Jul 2019 $ using the Engineering News Record (ENR) Construction Cost Index for San Francisco. 

d. Does not include costs for visitor center 


The estimated unit cost for the San José GWR Flex near-term 10 mgd project over 30-year and 100-year life 

cycles would be $3,300/AF and $2,600/AF, respectively. This estimate includes capital, O&M, renewal and 

replacement, and source water purchase and does not include future flex expansion as part of the life cycle. 

The purified water pipeline to LGRP is sized at 36-inches for the near-term project to accommodate potential 

future expansion to 24 mgd. CoRe Plan portfolios use a 48-inch purified water pipeline to LGRP. For 

additional detail, refer to the following: 

« Methodology for estimating life-cycle costs: Refer to Appendix A-5 of the CoRe Plan 

+ Cost tables for conveyance infrastructure that is a consistent size in the CoRe Plan and this Flex TM: 
Refer to Appendix A-6 of the CoRe Plan 

+ Tables with life-cycle cost details: See Attachment B, Table B-14 


3.2 RWA Flex 


San José RWA Flex is premised on treating effluent from the SJ/SC RWF at a new AWPF located in San José 
at a site adjacent to the existing SVAWPC. The AWPF would produce up to 10 mgd in the near term for GWR 
at LGRP. In the future, the AWPF could be expanded by up to 14 mgd in production capacity, for a total 
capacity of 24 mgd for potable reuse via GWR at LGRP and/or RWA at Rinconada WTP. The expansion would 
involve increasing the AWPF’s hydraulic capacity and adding treatment processes anticipated for 
forthcoming RWA requirements, such as O3-BAC. 

The AWPF site, corresponding buildings, and pipeline to LGRP are sized to accommodate up to 24 mgd. 
However, treatment processes/equipment, purified water pumps, and other pertinent facilities are sized to 
accommodate the near-term project capacity of 10 mgd. The site layout for near-term and flexible expansion 


capacities is shown in Figure 3-4. 
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RWA Flex includes the same project elements as GWR Flex, along with a new booster pump station and 
pipeline to convey water from Vasona Ponds to Rinconada WTP as part of the potential future expansion 
(Table 3-3). The pump station is sized to convey up to 24 mgd through a 36-inch pipe to Rinconada WTP, 
same as the upstream pipeline capacity to pump to LGRP. That is, up to 24 mgd could be delivered to either 
Rinconada WTP or LGRP. Assuming an average delivery of 10 to 14 mgd to Rinconada WTP, the remaining 
10 to 14 mgd would be delivered to LGRP. O&M costs for pumping to Rinconada WTP are based on an 
average flow of 12 mgd. The specific pump station location is not yet identified but assumed to be located 
on VW-owned property and absent of sensitive habitat. Given the proximity to the existing Vasona Pump 
Station, ample power is assumed to be available at the pump station. 


Table 3-3. San José RWA Flex Project Elements 


Element Capacity (mgd) 

Near-Term 10 
‘San José AWPF Flexible Expansion +142 

Total 248 

Pump station Capacity (gpm) TDH (ft) 

Near-Term 6,950 360° 
PS-1 , 
(purified water to LRP) Flexible Expansion +9,750 400 

Total 16,700 400° 
Rinconada RWA booster pump station Flexible Expansion 16,700 240° 

Pipelines Diameter (in) Length (ft) 
PL-1 
(effluent from SJ/SC RWF to San José Near-Term 60” 2,000" 
AWPF) 
PL-2 
(purified water from San José AWPF to Near-Term 36” 95,500" 
LGRP) 
ROC pipeline® Near-Term 18” 9,600" 
Rinconada RWA extension pipeline Flexible Expansion 36” 12,400" 
Delivery point improvements 

Various infrastructure improvements (new pipes, monitoring 
LGRP. equipment, etc.) required for LGRP to receive purified water (Valley 

Water, 2018) 


a. Potential future expansion requires hydraulic expansion and additional unit processes to produce up to 24 
mgd treated to meet anticipated RWA water quality requirements. 
b. ROC management design values are based on information reported in "Task 6 - Evaluation of ROC 
Management Options Final Report (9-1-20)" by GHD 
The proposed pipeline alignment from the AWPF to LGRP along with a new pipeline from LGRP to Rinconada 
that would be constructed as part of the flexible expansion for RWA are shown in Figure 3-5. 
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Figure 3-4. Site layout for San José RWA Flex 
Note: CIP = clean in place, UF = ultrafiltration, UV/AOP = ultraviolet/advanced oxidation process 
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Figure 3-5. Map of San José RWA Flex facilities and delivery points (LGRP and Rinconada WTP) 


Table 3-4 contains estimated capital and annual O&M costs for RWA Flex, presented in 2019 dollars. 
Further cost details are included in Attachment B. 
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Estimated 
Capital Cost * Annual O&M Cost? 
($2019, in millions) ($2019, in millions) 
Near-Term Flexible Near-Term Flexible 
Project Expansion Total Project Expansion Total 
Element (10 mgd) | (+14 mgd) (24 mgd) (10 mgd) | (+14 mgd) (24 mgd) 
San José AWPF $210 $190 $400 $6.1 $9.8 $15.9 
Conveyance infrastructure 
Effluent pipeline (SJ/SC RWF to San José AWPF) 
Pump station (San José AWPF, purified water) 
Purified pipeline (San José AWPF to LGRP) 045 $56 00 gus ‘<s _ 
LGRP improvements 
Rinconada RWA booster pump station 
Rinconada RWA extension pipeline 
Pipeline easements 
Annual source water purchase - - - $1.0 $1.4 $2.4 
ROC management (existing outfall) © $20 7 $20 $0.8 $1.4 $1.9 
Total $475 $245 $720 $9.7 $16.1 $25.8 


» 


. All capital costs are rounded up to the nearest $5 million; annual O&M costs are rounded up to the nearest $100,000 
b. Expansion capital and O&M costs represent the incremental cost of modifications and construction to increase the 10 mgd facility by an 
additional 14 mgd. 


c. ROC management costs are based on the values reported in "Task 6 - Evaluation of ROC Management Options Final Report (9-1-20)" by GHD, 
de-escalated from Jan 2020 $ to Jul 2019 $ using the ENR Construction Cost Index for San Francisco. 
d. Does not include costs for visitor center 


3.3 TWA Flex 


San José TWA Flex is premised on treated effluent from the SJ/SC RWF at a new AWPF located in San José 
at a site adjacent to the existing SVAWPC. The AWPF would produce up to 10 mgd in the near term for GWR 
at LGRP. 


In the future, the AWPF could be expanded by up to 14 mgd in production capacity, for a total capacity of 24 
mgd for potable reuse via GWR at LGRP and/or TWA at several connections to local potable distribution 
systems proximate to the purified water pipeline that conveys flow from the AWPF to LGRP. These locations 
are shown in Figure 3-6 and described in Attachment A. The expansion would involve increasing the AWPF’s 
hydraulic capacity and adding treatment processes anticipated for forthcoming TWA requirements, such as 
O3-BAC, chlorine disinfection, air stripping facilities, and an eight-hour clearwell. 
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Figure 3-6. Map of San José TWA Flex facilities and delivery points (LGRP and potable distribution connections) 
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The AWPF site, corresponding buildings, and pipeline to LGRP are sized to accommodate up to 24 mgd. 
However, treatment processes/equipment, purified water pumps, and other pertinent facilities are sized to 
accommodate the near-term project capacity of 10 mgd. The site layout for near-term and flexible expansion 
capacities is shown in Figure 3-7. 


TWA Flex includes the same project elements as GWR Flex, along with six pipelines (or turnouts) to connect 
the purified water pipeline to potable water distribution system delivery points. Table 3-5 summarizes the 
project elements associated with TWA Flex. 


Table 3-5. San José TWA Flex Project Elements 


Treatment Capacity (mgd) 

Near-Term 10 
San José AWPF Flexible Expansion +14 

Total 248 

Pump station Capacity (gpm) TDH (ft) 

Near-Term 6,950 360" 
foun a aris Lak Flexible Expansion +9,750 400° 

Total 16,700 400" 

Pipelines Diameter (in) Length (ft) 
ae 4 Near-Term 60” 2,000" 
(effluent from SJ/SC RWF to San José AWPF), 2 
PL-2 , 
(purified water from San José AWPF to LGRP) Near-Term 36" 95,500 
ROC pipeline» Near-Term 18” 9,600" 
PL to San José Muni, Nortech/Tasman Flexible Expansion 16” 13,200' 
Santa Clara - Northside Flexible Expansion i" 2,600° 
‘SJW - Campbell Flexible Expansion 16” 1,600' 
iWiecatteurneae Flexible Expansion 30” 11,200" 
Delivery point improvements 

Various infrastructure improvements (new pipes, monitoring 
LGRP equipment, etc.) required for LGRP to receive purified water 

(Valley Water, 2018) 


a. Potential future expansion requires hydraulic expansion and additional unit processes to produce up to 24 mgd 
treated to meet anticipated TWA water quality requirements. 

b. ROC management design values are based on information reported in "Task 6 - Evaluation of ROC Management 
Options Final Report (9-1-20)" by GHD 
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Figure 3-7. Site layout for San José TWA Flex 
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Table 3-6 contains estimated capital and annual O&M costs for TWA Flex, presented in 2019 dollars. Further 
cost details are included in Attachment B. 


Table 3-6. Estimated Costs for San José TWA Flex 


Capital Cost* Annual O&M Cost? 
($2019, in millions) ($2019, in millions) 
Near-Term Flexible Near-Term Flexible 
Project Expansion Total Project Expansion Total 
Element (10 mgd) | (+414 mgd)" | (24mgd) | (10mgd) (+14 mgd)’ (24 mgd) 
‘San José AWPF $215 $195 $410 $6.1 $10.1 $16.2 
Conveyance infrastructure 
Effluent pipeline (SJ/SC RWF to San José AWPF) 
Pump station (San José AWPF, purified water) 
Purified pipeline (San José AWPF to LGRP) $245 $50 $295 $18 $1.9 $3.7 
TWA Pipelines (San José AWPF to various TWA 
delivery points) 
LGRP improvements 
Pipeline easements 
‘Annual Potable Reuse Supply 7 - - $1.0 $1.4 $2.4 
ROC Management (existing outfall) © $20 = $20 $0.8 $1.1 $1.9 
Total ¢ $480 $245 $725 $9.7 $14.5 $24.2 


a. All capital costs are rounded up to the nearest $5 million; annual O&M costs are rounded up to the nearest $100,000 

b. Expansion capital and O&M costs represent the incremental cost of modifications and construction to increase the 10 mgqd facility by an 
additional 14 mgd. 

c. ROC management costs are based on the values reported in "Task 6 - Evaluation of ROC Management Options Final Report (9-1-20)" by GHD, 
de-escalated from Jan 2020 $ to Jul 2019 $ using the ENR Construction Cost Index for San Francisco. 

d. Does not include costs for visitor center 


3.4 Flex Scenario Cost Comparison 


Side-by-side graphical comparisons of near-term project and flex scenario capital and O&M costs are 
presented in Figures 3-8 and 3-9. 
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Figure 3-8. Estimated Capital Costs of San José Flexible Implementation Scenarios 
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Figure 3-9. Estimated O&M Costs of San José Flexible Implementation Scenarios 
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Section 4: Pipeline Sizing Cost Evaluation 


The project team conducted a high-level sensitivity evaluation to determine the cost impact of varying 
pipeline diameter for conveyance from the AWPF to LGRP. The evaluation relies on Portfolio 1a (SJ GWR) as 
a basis and modifies conveyance sizing and costs based on an assumed diameter for the pipeline delivering 
purified water to LGRP. This evaluation does not include the costs of pipelines to deliver TWA via potable 
distribution systems or RWA via Rinconada WTP. 

Five purified water pipeline sizes (diameters) are presented in Table 4-1 and summarized as follows: 

1. The first option is consistent with CoRe Plan Portfolio 1a (SJ GWR) and consists of a 48-inch pipeline 
diameter capable of conveying up to 40 mgd° of purified water flow to LGRP. 

2. The second option is consistent with scenarios in this Flex TM and consists of a 36-inch pipeline to LGRP 
capable of conveying up to 24 mgd of purified water. 

3. The third option is a pipeline with tapering diameter that allows Valley Water and its Partners to have up 
to 10 mgd of capacity available for GWR or RWA and up to 24 mgd of capacity available for TWA®. A 
tapered diameter pipeline could save capital cost while still delivering up to 24 mgd of purified water. As 
shown in Figure 4-1, the purified water pipeline has a 36-inch diameter before reducing to 30 inches 
following a large turnout at Levi's Stadium and Santa Clara’s Northside Tanks. The pipeline then reduces 
again to a 24-inch diameter following another large turnout at Santa Clara’s Serra/Jenny Strand Park 
tanks. The large turnouts are potential TWA delivery points mentioned in Section 3 and Attachment A. 

4. The fourth pipeline size evaluated uses a 30-inch pipeline to LGRP to deliver up to 16 mgd. 

5. The fifth pipeline size evaluated is a 24-inch pipeline to LGRP to deliver up to 10 mgd—which results in 
saving capital cost but limits future opportunities to deliver additional purified water. 


These pipeline options and turnouts require additional study to confirm engineering feasibility and are 
included to conceptually define order-of-magnitude cost savings of reducing pipeline diameters. Cost details 
of each option are shown in Attachment C. 


5 As considered in Valley Water's Purified Water Program Plan. 


S Assuming an AWPF with 24 mgd production capacity, delivering 10 mgd as GWR leaves up to 14 mgd available for TWA. 
Delivering 5 mgd as GWR may leave up to 5 mgd for RWA and up to 14 mgd for TWA. Foregoing GWR and RWA may leave up to 24 
mgd for TWA, though seasonal flow patterns may limit deliveries. 
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Conveyance Capacity 
Purified for AWPF Buildout | Conveyance Costs 
Water (mgd) ($M) 
Pipeline GWR or Annual 
Diameter (in)| TWA RWA Capital O&M Notes 
Reflects CoRe Plan Portfolio 1a (SJ GWR) for 24 mgq, as originally conceived in SBWR 
48" Up 40 $320 $3.4 | Strategic Plan and considered in the Purified Water Program Plan (i.e., sized for future 


expansion, up to 40 mgd). 


Reflects the flex implementation near-term project and potential future expansion for 
36” Up to 24 $245 $3.4 | San José flex. Cost shown do not include pipelines to deliver TWA (via potable 
distribution) or RWA (via Rinconada WTP). 


Assumes up to 24 mgd of purified water, with 14 mgd for TWA and 10 mgd for GWR or 
RWA. Costs shown do not include pipelines to deliver TWA (via potable distribution) or 


Tapered/ RWA (via Rinconada WTP). 
graduated Upto14) Upto 10 $210 $3.4 Reduces diameter of the Purified water pipeline from north to south after major turnouts 
(36” to 30” (Figure 4-1); the diameter reduction from 36” to 30” occurs after Levi's Stadium/Santa 
to 24") Clara Northside Tanks (where Santa Clara and potentially SFPUC can take purified 
water) and from 30" to 24” after Pruneridge Road (turnout to Santa Clara's Serra/Jenny 
Strand Park tanks). 


Sized to deliver 16 mgd to any point along the purified water pipeline. Delivering more 


a0" Upto16| $210) $2.4) san 16 med requires a parallel pipeline and/or pump station 


Sized to deliver 10 mgd to any point along the purified water pipeline. Delivering more 
than 10 mgd requires a parallel pipeline and/or pump station. 


24" Upto 10 $165 $1.7 


a. Unless otherwise noted, general design criteria apply as follows: minimum pressure = 25 psi; pipe head loss <10 feet per 1,000 LF of pipe; 
pipe velocity <7 fps (generally 5-7 fps); Hazen-Williams coefficient (C) = 130, ductile iron pipe; efficiency = 65%; and safety factor = 10%. 
Design capacity of portfolio pump stations is included in Appendix A-5 along with cost assumptions for conveyance and other elements. 

b. Attachment C includes cost breakdown of pipeline size options. 

c. Assumes that pipeline easement cost is $32/foot. 

d. Costs are rounded up to the nearest $5M for capital and $0.1M for O&M. Difference in annual O&M due to reduced pipeline diameter is 
expected to be minimal. 
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5,000 10,000 N 


Linch = 10,000 feet 


‘San José Municipal Water - 


Nortech ‘San José AWPF 


Pipeline diameter 
reduction: 
from 36" to 30" 


San José Municipal Water - 
Tasman 


Santa Clara - Northside 


Pipeline diameter 
reduction 


Santa Clara - from 30" to 24 


Jenny Strand Park 


W Treated 
Water Pipeline 


SJW - Campbell 


‘Los Gatos Recharge Ponds 


LEGEND 
— Purified water pipeline 
——— TWA pipeline extension 


@ Advanced water purification facility 
@ Delivery point 


Figure 4-1. Facility locations, delivery points, and alignments for TWA Flex using pipelines tapered in diameter from 
the San José AWPF to LGRP 
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Section 5: Considerations for Next Steps 


VW’s Board has directed staff to proceed with the design and construction of a near-term potable reuse 
project for a 10 mgd AWPF to yield approximately 11,000 AFY using a public-private partnership (P3) delivery 
method. Flexible implementation scenarios offer a prudent planning approach to meeting the Board 
directive, while leaving a pathway to expand purified water use in the County in the future. 


As stated in the introduction, flexible expansion intentionally plans for an array of possible outcomes and 
establishes a near-term project that preserves those future opportunities. Although implementation of flex 
scenarios is not certain, factors that may influence a future expansion include reliability of other water 
supplies; evolving regulatory requirements; changes in public acceptance; varying levels of political will; or 
shifts in magnitude, timing, and/or location of water demand. 


Implementing a potable reuse project at San José is pending execution of agreements to define cost sharing, 
source water quantity and quality requirements, operational responsibilities, and other items. Valley Water 
and San José navigated similar issues in 2010 when negotiating the Recycled Water Facilities and Programs 
Integration Agreement for the existing 8-mgd SVAWPC. In 2019, Valley Water and Palo Alto executed a cost 
sharing and supply agreement to secure 9 mgd of effluent from Palo Alto. These past agreements provide a 
useful precedent for informing and guiding partnerships now and into the future. Next steps for 
implementation will be covered as part of the P3 project. 
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Attachment A: TWA Demand Assessment 
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A.1 Treated Water Augmentation Demand Assessment 


Estimated TWA demands along the GWR pipeline alignment were identified to assess potential future 
delivery points. Assumptions forming the basis of the TWA demand assessment follow. 


* TWA deliveries are assumed to vary seasonally with lower demands during the winter (rainy season) and 
higher demands during the summer (dry season). Data on recent water use (2016 to 2019) within the 
retailer’s service area are used to estimate the average, minimum, and maximum TWA deliveries for 
normal years and to size infrastructure that would connect the GWR pipeline to the TWA delivery point. 

+ — In times of higher water demands, purified water deliveries are assumed to be prioritized for TWA over 
GwR. 

+ — In times of lower water demands, more purified water is assumed to be delivered to LGRP for GWR or to 
VW's treated water pipeline for TWA, rather than directly to retailers’ TWA delivery points. 

+ During dry years, purified water deliveries for TWA are assumed to increase when other supplies are 
limited and estimated based on current understanding of each retailer's water supply situation. 


The San José TWA scenario is based on the proposed San José GWR pipeline alignment, which crosses 
through the San José Municipal Water System (SJ Muni), the City of Santa Clara (Santa Clara), and the San 
Jose Water (SJW) retailer service areas (see Section 3, Figure 3-5). Purified water for TWA could be delivered 
to each of these service areas from an expanded San José AWPF (with treatment processes added to the 
GWR treatment train, consistent with the CoRe Plan). 


For preliminary planning purposes, delivery points are identified based on the proximity of existing turnouts 
and major water infrastructure facilities to the GWR alignment. VW is considering these delivery points as a 
guide to conceptually plan the requirements to deliver purified water for TWA to each retailer and, as a next 
step, to estimate associated costs. Table A-1 presents the estimated delivery rates at each TWA delivery 
point along the San José GWR alignment. Maximum deliveries reflect the assumed capacity of the lateral 
pipeline that would connect the GWR pipeline to the respective delivery point. To confirm the capacity to 
receive purified water for TWA, subsequent work would be required to hydraulically model the retailer’s 
service area. 


Table A-1. Potential TWA Deliveries along the San José GWR Alignment 


Potential TWA and GWR Deliveries (mgd) 
Reuse Normal Year Dry Year 

Delivery Point Type Min Avg Max Min Avg Max 
1 WW - LGRP system GWR 6 me 10 3 | 3 10 
2 ‘San José Muni - Nortech TWA 1 15 3 15 2 3 
3 ‘San José Muni - Tasman TWA 0 0.5 1 i} | 1 2 
4 Santa Clara - Northside TWA 1.5 25 3.5 2 | 3.5 45 
5 ‘SJW - Campbell TWA 1.5 2 2.5 15 | 2 2.5 
10 | Santa Clara - Jenny Strand Park TWA 2 3.5 5 $ | 45 6 
11 | W-Treated Water Lateral TWA 3 7 11.5 4 8 11.5 

Total 24 24 
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A.2 San José Municipal Water 


Within the SJ Muni service area, purified water could be used to improve water supply reliability by 
supplementing potable water supplies during dry years, particularly when San Francisco Public Utilities 
Commission (SFPUC) water supply is reduced, and to support increased future water demands in the 
northern portion of San José. 


The proposed San José GWR pipeline crosses through the SJ Muni service area north of Highway 237, 

though SFPUC turnouts are located south of the highway. Delivery points both north and south of Highway 

237 to SJ Muni were identified to maximize the opportunity to deliver purified water for TWA, including the 

following. 

+ Nortech Parkway Tank. At the existing eastern terminus of Nortech Parkway, SJ Muni has a water 
storage tank. It is assumed that this tank could be supplied with 1.5 mgd of purified water during normal 
years, increasing to 2 mgd during dry years. Seasonally, peak month deliveries could increase to 3 mgd. 


* Tasman Avenue. The pipeline supplying the Nortech Parkway Tank would continue south across 
Highway 237 and supply purified water for TWA to an area near SJ Muni’s existing SFPUC turnouts, just 
south of Tasman Drive. Because there would be no mixing or large vessel to receive water, it is assumed 
that between 0.5 and 1 mgd of purified water could be delivered in normal years with a maximum of 2 
mgd in dry years. 


A.3 City of Santa Clara 


Santa Clara is the second largest water retailer in the Santa Clara County (County). Purified water would be 
used to improve water supply reliability in the portion of their service area that receives SFPUC supply, as 
well as to reduce groundwater pumping and offset treated water supplies from VW. Additionally, purified 
water would be used during dry years when imported and/or SFPUC water supply may be reduced. 


The San José GWR alignment crosses through much of Santa Clara. To maximize the reach of purified water 
deliveries, purified water turnouts would extend to locations where Santa Clara receives water from either 
SFPUC or VW. The proposed delivery points follow. 

+ Northside Tanks. Santa Clara has an SFPUC turnout at this location along with local storage, the 
Northside Tanks, that hold supply purchased from the SFPUC. To supplement the supply in this area with 
TWA, a purified water pipeline would extend from Lafayette Avenue across the Levi's Stadium parking lot 
and Guadalupe River to fill the Northside Tanks. Deliveries are assumed to be 2.5 mgd during normal 
years, increasing to 3.5 mgd during dry years. Seasonally, peak month deliveries could increase to 4.5 
mgd. 

» Jenny Strand Park Tanks. Santa Clara has three water storage tanks and a VW turnout at this location. 
Purified water would be delivered to both the water storage tanks and the VW treated water pipelines for 
use in the VW wholesale service area of Santa Clara’s distribution system. With the size and scale of the 
water infrastructure at this location, it is assumed that an average of 3.5 mgd and a peak of 6 mgd of 
purified water could be delivered to Santa Clara at this point. In addition to local demands, VW could 
deliver purified water to other turnouts through their existing treated water pipeline. To accomplish this, 
the proposed purified water pipeline would be connected directly into the VW treated water pipeline. 
Flow into the purified water pipeline would be reversed, and VW could deliver purified water to other 
turnouts within their treated water distribution system. It was assumed that an average of 7 mgd would 
be conveyed in this manner, peaking to 11.5 mgd during peak month or dry years. 
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A.4 San Jose Water 


The SJW service area receives supply from many sources, including treated water and groundwater. Purified 
water deliveries to SJW would reduce groundwater pumping and treated water deliveries and help increase 
overall water system reliability within the County. 


A VW treated water pipeline currently delivers supply to SJW at the Campbell location. With current supply 
amount and diverse sources, it was assumed that SJW would not require significantly more purified water 
during higher demand months or dry years. TWA deliveries are assumed to be 2 mgd during both normal and 
dry years and increasing to 2.5 mgd during dry years. 


Purified water for TWA could also be delivered to the VW treated water pipeline, like the concept outlined for 
the Jenny Strand Park delivery point. However, it is assumed that most of the purified water delivered to the 
W treated water pipeline would convey through Jenny Strand Park, since the pipeline capacity is higher at 
that location. 
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Attachment B: San José Flex Scenario Cost Estimates 
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Table no. in Table no. in 
CoRe Plan | San José Flex TM, 
Attachment B 


PL 


Location or 
Project element 


Effluent Pipeline 


Table B-1. Overview of Capital and Annual O&M Costs for San José Flex Scenarios 


[San Jose AWPF 


PLA 


Purified Water Pipeline 


LGRP 


PS 


[Pump Station 


LGRP. 


GRP 


LGRP Site Improvements 


Expansion (+14 mgd) 


costs (5M) 


PL Easements 


Easement® 


Buildout (24 mgd) 
total costs ($M) 
Rounded | Rounded 
Annual O&M | Capit: Annual O&M 


ROCM4Aa 


ROOM strategy 


Source water 


Purchased supply for reuse” 


[AWPE 


AWPE 


PLA 


Effient Pipeline 


[San José AWPF 


PL-2-Alt 


Purified Water Pipeline 


LGRP 


Rinconada 
Extension PL 


Purified Water Pipeline 


Rinconada WTP 


PSA 


[Pump Station 


LGRP 


Rinconada RWA, 
[Booster PS. 


Pump Station 


Rinconada WTP 


GRP 
PL Easements 


LGRP Site Improvements 
Easement’ 


ROCM-1a 


ROCM strategy 


Source water 


TAWPr 


Purchased supply for reuse! 


[AWPE 


PLL 


Effluent Pipeline 


San Jose AWPF 


PL-2-ANt 


Purified Water Pipeline 


LGRP 


DP-2/3 PL 
DP4 PL 


Purified Water Pipeline 


Purified Water Pipeline 


[San Jose Municipal Water- 
Nortech/Tasman 
[Santa Clara - Northside 


DPS 


Purified Water Pipeline 


[SJW - Campbell 


DP-10/41 PL 


Purified Water Pipeline 


[Santa Clara - Jenny Strand Park/VW 
Treated Water PL 


PS 


[Pump Station 


LGRP 


LGRP-1 
PL Easements 


LGRP Site Improvements 
Easement 


126,090 


ROCM-ta 


ROCM strategy 


Source water 
TOTAL - Excluding ROCM 


Purchased sunply tor reuse” 


TOTAL 


a. Upper bound of yield is assumed in facility sizing for cost estimates and for the purposes of calculating source water costs. Lower bound reflects potential source water availability limitations or delivery point limitations (e.g., groundwater basin capacity). See Appendix A-2 for additional information on flow 


assumptions. 


b. Assumes unit cost of source water purchased as supply for all scenarios is $100/AF. 
c. Assumes that pipeline easement cost is $32/foot for all pipelines. 


d. All costs reported in July 2019 dollars. 
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Table B-2. Cost Estimate Details: San José AWPF for GWR Flex 


Focus: Cost Summary 
Element: AWPF (GWR) 
Capacity / Treatment: LO mgd with 14 mgd Flex 
Location: San José 


All capital costs are rounded to $4 million, and O&M costs are rounded to $100,000. 


Capital Costs 
Raw / Construction Costs 
Contingency - Treatment Facility 
Construction Cost Subtotal 
Tax on Materials (applied to half of subtotal) 
General Contractor Overhead and Profit 
Estimated Total Construction Cost 
Owner's Reserve for Change Orders 
Environmental Documentation and Permits 
Engineering Services (Design) 
Construction Management 
Engineering Services During Construction 
Total Capital Cost 


Annual O&M Costs 
Consumables (Equipment, Mechanical, Electrical, \&C) 
Energy/Power 
Chemicals 
Labor 
Total Annual O&M Cost 


88,000,000 
22,000,000 
110,000,000 
5,000,000 
17,000,000 
132,000,000 
20,000,000 
20,000,000 
18,000,000 
16,000,000 
206,000,000 


Heer eee Yo w& & 


1,130,000 
2,160,000 
1,200,000 
1,400,000 
5,890,000 
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14 med Flex AWPF Costs 
Capital Costs 
Raw / Construction Costs 
Contingency - Treatment Facility 
Construction Cost Subtotal 
Tax on Materials (applied to half of subtotal) 
General Contractor Overhead and Profit 
Estimated Total Construction Cost 
Owner's Reserve for Change Orders 
Environmental Documentation and Permits 
Engineering Services (Design) 
Construction Management 
Engineering Services During Construction 
Total Capital Cost 


Annual O&M Costs 
Consumables (Equipment, Mechanical, Electrical, 1&C) 
Energy/Power 
Chemicals 
Labor 
Total Annual O&M Cost 


10 mei AWPF Costs 


53,000,000 
13,000,000, 
66,000,000 

3,000,000 
10,000,000 
79,000,000 
12,000,000 
20,000,000 
18,000,000 
16,000,000 


1,400,000 
3,020,000 
1,680,000 
1,400,000 
7,500,000 
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10 mgd AWPF Costs 


Construction Costs by Division 

Division 01 - General Requirements 

Division 02 - Site Construction 

Division 03 - Concrete 

Division 04 - Masonry 

Division 05 ~ Metals 

Division 06 - Woods, Plastics, and Composites 


Division 07 - Thermal and Moisture Protection 

Division 08 — Doors and Windows 

Division 09 — Finishes 

Division 10 ~ Specialties 

Division 14 - Equipment 

Division 12 - Furnishings 

Division 13 - Special Construction 

Division 14 - Conveying Systems 

Division 15 - Mechanical 

Division 17 - Instrumentation 

Division 21 - Fire Suppression 

Division 22 - Plumbing 

Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC) 
Division 26 - Electrical 

Division 27 - Communications 

Division 28 - Electronic Safety and Security 

Division 31 - Earthwork 

Division 32 - Exterior Improvements 

Division 33 - Utilities 

Division 40 - Process Integration 

Division 41 - Material Processing and Handling Equipment 
Division 42 - Process Heating, Cooling, and Drying Equipment 
Division 43 - Process Gas and Liquid Handling, Purification, and Storage 
Division 44 - Pollution and Waste Control Equipment 

Division 46 - Water and Wastewater Equipment 

TOTAL 


Cost Summary 
7,993,800 


6,116,900 


312,500 


2,427,600 


9,710,400 
5,224,000 
155,300 


8,867,200 


21,005,300 


25,701,300 
88,000,000 
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% of Total Cost 
9% 
0% 
7% 


14 mgd Flex AWPF Costs 
Construction Costs by Division 
Division 01 - General Requirements 
Division 02 — Site Construction 
Division 03 - Concrete 
Division 04 - Masonry 
Division 05 - Metals 
Division 06 - Woods, Plastics, and Composites 


Cost Summary 
4,811,720 


Division 07 - Thermal and Moisture Protection 
Division 08 - Doors and Windows 

Division 09 - Finishes 

Division 10 - Specialties 

Division 11 - Equipment 

Division 12 - Furnishings 

Division 13 - Special Construction 

Division 14 - Conveying Systems 

Division 15 - Mechanical 

Division 17 - Instrumentation 1,948,410 
Division 21 - Fire Suppression 

Division 22 - Plumbing - 
Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC) - 
Division 26 - Electrical 7,793,642 
Division 27 - Communications 

Division 28 - Electronic Safety and Security 

Division 31 - Earthwork 

Division 32 - Exterior Improvements 

Division 33 - Utilities 

Division 40 - Process Integration 

Division 44 - Material Processing and Handling Equipment 

Division 42 - Process Heating, Cooling, and Drying Equipment 

Division 43 - Process Gas and Liquid Handling, Purification, and Storage 2,412,820 
Division 44 - Pollution and Waste Control Equipment . 
Division 46 - Water and Wastewater Equipment 25,978,806 
TOTAL 53,000,000 
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0% 
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Date: |29/4/2020 
Brown wo Focus: [Oost inputs and RAR. 8 Project Number: 
Caldwell 5 Aspect: |AWPF Estimate Version Number 
Capacity: 10 mgd with 14 mad Flex Prepared by.[R. Guillen 
Location: [San José Checked 8y: 
vision and O&M Aarne Asset (0 (Destro ri : 3a eg 
eee ees Monitzation Meblizatan 10x] is 79:937-200] 10% of owisions 2-47 7.993.800 4,811.720]10% of Oivisions 2-47 
Requrements 
ivision 32 ~ Earthwork [She Clear ana Grab 778] Acre 60.200 
Division 33 — Earthwarke [Sino Tans asa] SY 32,000 
Division 32 ~ Earthwork Backill Haul to Site (@” over entire ste) arses] cy 333,400 
Division 33 ~ Eactrovork Backril Placement (3! over entire sit) arsaal oY 50.200 | T SOBs fom, us uaa were es, for 
structural backfill here 
Divsion 31_Earnwark Eenaton iaaas] oy Peano | 
Division 31 — Eatnwork [Compaction 18767| cy 16800 
Division 33 ~ Earthwork eracing sisal sv 44.300 
Division 33 — Earthwork Shoring. Sheeting. and Bracing, oa] is 6300 
vision 33 - Earthwork foftaul Alowance oa] is Enginoors Estimate 1.500 
Division 33 - Earthwork [Sitework Aggregate Base 12,741) cy 743,500 | 
Diision 31 Earthwork _|Stework [Asphait iaeal SF 3.800 
Division 31 - Earthwork _|Sitework Graver 7a] sv 36,700 
Division 31 - Earthwork —__|Sitework Situ Oewalenng Allowance a] os 500,000 
wvision 32. Eartnwork | Stewark Landscaping Alowance a} os 5 168.768 ae on tanh ltr nr wali inane 168,800 
increase in cast with site uéreage 
z Estimated from SVAWPC cosls; assumes proportional 
Division 31 — Earthwork | Sttework Lighting aro Securty Allowance i) s 1,010,756 apse cavern siete 1,010,800 
ivision's1 ~Eartnwork | Sitewore Uetty Connections Allowance ots s o\OAG] PUNE Pins Sirois ieemaataeer 100,000 
connections 
lbivsion 26 - Electvical | Stowark New Elecinical Service Alawanee ls $ 2,000,000] Engineers Estimate 2,000,000 
Assumes (2) 40° diameter slabs, Based on SVAWPC 
! f Voluss- 14°x14" prestressed conerete 
Division 31.— Earthwork | Sitemark Subgrade Stricture Pies 250] SF + 141.20 Paoyre patriot gine rreenee 354,900 | inter Process Tank 
Piles including installation. tatircation, delivery St 
spacing betwoan pits 
[Division 31 Eanhwork _|Siwwark [zirinch Waste Pineline Za36| iF 5 ETH f2a-inch, MLCSP._11° Cover z TaS4,900 |plant infrastructure z 
[Division 31 — Earnwort [Sitewore Sheeting and Shoring (Open GD Se] or 5 TASH 300 |9 to 14" of cover C3 71,800 [plant infrastructure $ 
Division 32 — Earnwork | Siawork Patholing 25] z 2a Rural, $1.200 per 100 Toot of pipe $ 36,100 [plant infrastructure a = 
lbwision 03 Concrete | ancrete nfiuent Wetwel Slab m| oY $ 64s See Site Work and Concrete Tab s 178,600 |influent Wetwoll & Pump Station $ 
Division 03 - Concrete | concrate influent Wetwell Wal zi} cy 5 1.090 See Site Work and Concrete Tab $ 317.400 influent Wetwail & Pump Station $ 
Division 03 Conerete __|Cancrate UF Reverse Fitation Pumps Slab x] oy 245; ee Site Work and Concrete Tab 20.100 [Tremimern Equipment S 
Division 03 — Concrete __|Canerate nierprocess Tanks Slab zal os ‘See Site Work and Concrete Tab 745.300 [Treeiment Equipment = 
Division oa Concrete ——_eanerate eg ee PO On ee 162] oy $ eas| See Site Work and Concrete Tat $ 104,700 |rreaument Equiyment s 5 
Division 03 - Concrete [Concrete Decarbonator Transfer Purnps Slat sal $ 645) See Site Work and Concrete Tab $ 24.200 [reatment Equipment $ 
Division 03 Concrete | Carierate Fo io il et dai soa] cy $ 645; See Site Work and Concrete Tab $ 324,900 [Treatment Equipment $ - 
lDwvision 03 Concrete |[Cancrate [chernical Storage Arwa Slats aa] $ Bas) See Site Work and Camcrete Tat $ 524,600 |chernical Storage $ 
Division 03 Concrete |oancrete [evermcat storage Area Was 7a|___ cy $ 1.080] See Site Work and Cancrése Tab 5 78.300 |chemical Storage $ 
Division 03 ~ Concrete [Concrete Ste for Process Building fe $ 645) ‘See Site Work and Concrete Tala $ 7,038,400 [Process Building $ z 
Division 03 -Conereta [Concrete Switcngoar Slaw al cy ¥ 45) See Site Work and Concrete Tab $ 29,900 [Bectical $ - 
Division 03 - Concrete [Concrete [Transformer Stab 36] cy $ 645] See Site Work and Concrete Tab s 23,000 [Electrical $ 
vision 93 Concrete concrete Waste Equalization Wetwell Slat 123] cy $ 645 See Site Work and Concrete Tab $ Zoteg EEO |) 9 : 
vision 03 ~ Concrete —_|eanerete Waste Equalization Wetwell Walls 181 * 1.090] See Site Work and Concrete Tab $ ee lake eaacamnccedeamll 3 : 
jalzation Wetwall Pi 
vision 03~Conerete concrete Piping Stat 33 $ eas See Site Work and Conerets Tab $ Se gia nat ee| | 
fe cle ted Exterior [Chain Link Fence Around AWPF 2932] LF $ 52.94] s 155,300 fF a 
mprovemonts 
[Division 05 - Metals Metais isc: Metals Allowance | os 3 312,500] Engineers Estimate s 312,500 [Scsted dowaFromthe 24 MGD facity | 437,500 
Division 09 - Finishes [Finishes [Coating Allowance af $ 416,667 Engineers Estimate 5 “416,700 [Sealed down (rom the 24 MGD facility | 583.333 
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Date: [32/4/2020 
Brown avo BC Projet Number [953772 
Caldwell 5 Estimate Version Number; 
capacity: [0 mgd with 14 mgd Flax Prepared by 
Location: | José Checked By-| 
Division 46 - Water and 
Wastewater Equipment Equipment influent Pumps (to feed LF) 150 4 ca 59,665, interpolate from foed pumps on equip page 238,700 238.700 
[Division 46 - Water and October 2019 Pall Proposal includes fitter skids. 
Wastewater Equipment Equipment Uitratittration Treatment 4 is $ A,3T75B4 strainers. reverse fiteation pumps, CIP equipment, ait | $ 4,377,800 | Scaled down from the 10.5 MGD facility | $ 5,745,539 |Costs from the 14 Mngd Palo Alto AWPF. 
ve Jequipment 
[Division 46 - Water and Equipment RO Flush Tank 12,000 al $84,000] Based on July 2016 So, SF quote for FRP tank; $7 ' 84,000 
Wastewater Equipment i er gat including epourenances 
 aeacair aE Fitvation Treatment / Equipment cost [3 pumps for 10 mgd (2 duty and Laaive), 
Equipment RO Transfer Pumps 200} 3 cA $ T1786} = 215,400 |lineary interpolated based on 40 HP and Jadd another 2 pumps tor 14 med 
Wastewater Equipment 
200 He venaor estrnates lexoansion 
asta RC Proposal tram Pall inchides canridge fiters, RO feed 
 ioncsvoota big snote Equipment Reversé Osmosis 1 ry Fy 13,042,857 pumps. RO Skids, CIP equipment, CIP chemical $ 13,042,900 |Sosled owe from the 10.5 MGD focility [Costs trom the 14 rgd Palo Allo AWPF. 
lens as pumps, Control panel and startup 
[Division 46 - Water and: 7 " 4 i reat |2 pumps for 10 mgd, add another 2 
Wastewater Equi nt JEquipmont |Decarbonator Transfer Pumps 25 2 cA s (29,354) $ 58,800 | Filtration Treatment mire a8 wig spankin. 
[Scaled down from the proposal from Daniel 
: roonators for other 
Pei 36s ‘wekenenny Equipment: Decarbonator 4 cA s 756,875 Mechanica! that mcluded (4) decarbonator towers, s 756,900 |Filtration Treatment iar ea orp Teaco & 
Wastewater Equipment |2 Gecarbonators for 14 mgd expansion, 
how aatibutor system, madi, fan system 
Division 46 - Water and 2 pumps ar 10 mad, add andtner 1 pump] 
P 
Wastewater Equipment. Equipment. JUV/AOP Transfer Pumps: 50 2 EA $ 35,424 70,900 |UV/AOP for 14 med expansion. 
Division 46 - Water and [2 melers for 10 med, add anather 4 puro 
n JAssumed 18° ; n 
Wastewater Equipment Equipment UV Influent Flowmeters: td 2 EA $ 9315 med 18" flowmeter + 18,700 |UV/AOP fog rived expandion: 
Divswon 46 ~ Water and F Drniners for 10 mes, edd anoter T miner 
0 2 4300 [uy 
bkciaied Coutesaaed Equipment [static Mikers Pi cA s 12.139 $ 24,200 |UW/AOP ra righ atone, 
in) ‘ from 24 
Warten uy, tan 329 Pecks nies Lt acon ae B/H0 cate ots down rom Pleo 
Equipment Lv System a) ka $ 4.532.826 reactors. ballasts, UV amps, chenmicl fead/static | 4.532.000 2,544,395 |14 madd AWPF tad on assumption of 
Wastewater Equioment heeding wo (2) 12 mgd (2 duty and 
ming systern only neading one (1) 14 mg reactors 
standby) reactors 
aa Package includes one (1) Menick Fydrated Lime 
Dision 46-—Weler and le emont Lirne System 4 FA $ 1,922,905 Starage Silo with High Density Lime Slurry Cantinucus| $ 1,223,000 |e System 
Wastewater Equipment : 
Producton and Metering Syston 
Division 46 — Water and Diaphragm pump, inckides volves ana 
f fj ecng Pi 7 veal Dos 
Wastewater Equipment Equipment Hydrogen Peraxide Metering Pumps 2 cA $ ‘37.500 epnurtennances $ 75,000 [Chemical Dosing 
Division 46 — Water and | ey cea] RUE RNG PIAL aes . —! Diaphragr pumis. ndludas valves and < occ |reciteastmenge 
Wastewater Eauloment. Jeppurtenances: 
Division 46 - Water and Diaphvagm pump, includes valves and 
mn lam Hypachiarite Meter 4 7.8 1504 val Dosin 
Wastewater Equipment Equipment [Sodium Hypachiorite Metering Pumps 2 $ 37,800 efparteniencis + 10,000 [Chemical Dosing 
Division 46 - Water and Diaphragm pump, inchides valves and 
aver Equipment _|Earment Aq. Ammonis Metering Pumps a} eA $ 37,500 appurtenances $ 75,000 | chemical Oosing 
Division 46 - Waterand Diaphragm pum, Inewies valves ana 
wm f : ical Desi 
i over Exulpcent Equipment Sodium Bisulfite Metering Pumps: 2 EA $ 37,500 eppurterances cs 75,000 |Chemical Dosing 
[Division 46 - Water and: 
M im Purp 
Wastewater Equiprnent Equipment Waste Equalization Pumps 4) EA s 151,800 s 607,200 Additional Purnping Requirements 
Division 43 - Process Gas 
jand Liquid Handling, [Special Construction | Process Building 84,525) SF s 219} 245% 345); furnished and installed $ 18,475,300 [Process Building 
Purtteaton, and Storage 
" Need two. addional tanks (approx 95,200 
von 8 - roens as Hehe tok eens 2 900 nee ston cob rune sted oon eas 
and Liquid Handling, Special Construction —interprocess Storage Tank, 375.000 gallons ol 5 534.375 $ 236,200 | storage Tanke based on costs for 8'375,000 sleet tank, 
375,000 steel tank, assumes 25 minutes of feed ta 
Puriteavon, and Storage asses 28 minules of feed tothe RO 
ithe RO system at ultimate flows: 
system at ultimate Nows 
Division 43 ~ Process Gas ” 
and Liquid Handing. special Construction |Puriied Water Storage Clearwel 2 os] EA $ .850)000 LES Aen hale wc apamiciblanall Fs 41,825,000 |Prestressed Concrete Tank Need an additonal 2 MG tank for 44 mg 
tank, need one 2 MG tank for 10 mad 
Purfcation, and Storage 
CCanopivs for elie acid ane sodium 
Division 43 ~ Process Gas bisulfite storage in UF CIP area, 
Jand Liquid Handing, [Special Construction | Chemical Storage Area Canopy 1412] SF 5 108 s 152.200 |estimated from SVAWPC canopy costs 
Puriteation, and Storege fessiumes linear mterpalation of unit cost 
based on 464 st) 
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Flexible Implementation of Potable Reuse - via San José AWPF 


Date:| 
Focus:-[Cost ond RAR BC Froject Numbor[z5t772 
Aspect: |AWPF (GWR)_ Estimate Version Number, 
‘Capacity. |10 mgd with 14 mgd Flex Prepared by. 
Location: [San José Checked 8y:[D. Mulacek 


Division 43 ~ Process Gas 
Added ancther tank to accommodate 
and Liquid Handing. [spacial Construction |RO Antiseaiant (HOXLPE. Vert) Aesumes 30 day storage lchernical Tanks Wad 3 Be Romeaes rary Aa 
Puritcation, and Storage ce 
Division 43 ~ Process Gas 
Added another tank to accommodate 
: : nemical T ‘ 
and Ligue Handling. Special Construction |HyaogeriPoroxide Tank (HOPE, Vert) Assumes 20 day storage lchemical Tanks peekoaest araans angen rye 
Purieaton, and Storage 
Division 43 ~ Process Gas 
and Ligwid Handing. Special Construction [Sodium Bisulte Tank (HUXLPE. Vert) Assumes 30 day storage Jctereat Tanks eee aie maaan 
addtional storage needed for the 14 med 
Purification, and Storage 
Division 43 ~ Process Gas 
and Liquid Handling, Special Construction |Sodium Hydroxide Tank (Carbon’Steel, Vert) Assumes 30 day storage lcherica) Tanks IRA, anlage my 
Puritcaton, and Storage tee cad A ra 
[Division 43 - Process Gas 
Added another tank to accommodate 
1 f 7 r vorte “ . ical 
and Liquid Handing Special Construction |Sadium Hypochlorite Tank (FRP, Vert) Assumes 7 tay storane chemical Tanks proppbagarclede Ep ascee Meal 
Purltcation, and Storage 
Division 43 - Process Gas 
fed enone tank 10 sccovamdidat 
and Liquid Handling, Special Construction [Sulfuric Acid Tank (Lined Steel, Vert) Assumes 30 day storage lchemicat Tanks. be amhactaeb pin ar 
Additional storage needed for the 14 mgd 
Purification, ana Storage 
Division 43 - Process Gas 
land Liquid Handing. Special Construction [Aqueous Ammonia Tank (Hore. Carbon Stoel} Assiimus 30 day storage [chemical Tanks ie ame beeen ard 
additional storage needed for the 44 rogd 
Purification, and Storage 
leptin Reso Mechanical Phong allowance %ot $25,701,300] 30% of Enulpment Casts $ 7,710,400 s 7,793,642 [20% of Equiniont Caste 
Reon oe Mechameal Vaive attowance 5x] hor $7,710,400] 5% of Pisine Alowance s 385,600 $ 389,682 |5% of Pining Nlowance 
Mechanical Fitting allowance 5x] hot $7,710,400] 5% of Piping Allowance s 385.600 $ 389,682 {5% of Piping Allowance 
Roe Mechanical [Supports allowance Bu] tot $7,740,400] 5 of Ping Allowance $ 85,600 s 289,682 |S of Pining Allowance 
Division 26 Elecvical __|Evecrical Flecvical Alowance ax] Wot $25,701,300] 30% ot Equipment Costs 3 7710400 A 7.793.642 [20% of Enuiorvent Costs 
presers/ ac 46 ANowance 25%] shor $9,710,400] 25% of Electrical Costs $ 2,427,400 $ 1,948,410 | 25% of Eleotrcal Costs 
nsizumentabon 
= = = : Scaled back (or 1a: mga AWPF. cngnal 
loam consumables Ue Membranes Replacement 338| Membranes/y 1.980 [Based on a typical membrane life of 3 years $ 568,400 $ SORHTS [ee gers damtonecay 2h gd ter 
installation coals must ba covered By [Scaled back for 14 mga AWPF. orignal 
a f te 7 e : , 
joann Consumables RO Membranes Replacement 3a5| Membranes/yr 3 Based on a typical membrane life ofS years s 133,700 |rsutavon $ ‘scat | wars lara tea al ee 
inslatiaion costs must ba covered by [Scaled back for 24 mgd AWPF. onginal 
our replaceme 3a. : 
0aM consumables UY Lamp Renlacement 175| Lamos/yr 196 Based dr 12,000 hour replacement frequency s 0 | nein ’ dart (os peateationae al oa ue 
installation Caste must bw covered By [Scaled back for 14 mga AWPF. ongoal 
' 7 F et . : 
loan consumables UV Ballast Repiacement 24) Baliast/n 94 lpased on 5 year replacement frequency 5 ag.too [ewan A Be faa ehae aaa a al 
joan [Consumables Pamiping Equipment Consumables zal mat 1.402.300 [2% of Pumping Fauipment Cost = e100 $ 4.758 [2% oF Pumaing Equipment Cost 
OAM [consumables Elect) Consumabies 2n| wat 9,710,400 [2% of Elecincal Cost 5 PET § TE5.A73 [2m af Eiecteical Cont 
lou Consurnables srumentation Consumables a 2.427.600 [20 of instrumentation & Cantal Coat s 48.600 $ 38.968 [201 of instrumentation & Canwols Gost 
F Senin buck for 10 mga AWPF, origins costs were [Scalad hack for 14 mgd AWPF. orginal 
ox Power Infiuent Pumas 2.178320] kWh 0.29} peorercep ria re: $ 225.400 s Sida [ee vere Godibonns ah cor euee 
Scaled back for 10 mea AWPF, original costs were Scaled back for 14 mgd AWPF, orginal 
bias paver Ve Neeson ba ceil Bip developed tor'24 mgd AWPF * } 029 costs were developed for 24 mgd AWPF 
Sealed back for 10 med AWPF, orginal costs were Scalad back for 24mga AWPF, ovina 
f : 
ada hii eee soil (alicia ty developed (ar 24 mya AWPE id om J 809 Josue were deviopad far 24 mgd AWPE 
Scaled back or 10 mga AWPF, orginal costs were Sealed back far 14’mgd AWPF, orginal 
joan ranster 278; rr : , A 
bine ih eh sie cia oan developed for 24 mgs AWPF * sis coal - 345495 J onts were developed for 24 mgd AWPE 
Scaled back or 10 mgd AWPF. original costs were : Scaled hack (or 24 mga AWPF. orginal 
" 3 
ox Powe RO Feed Pumps 12,253,080] kWh o.no| pmtap it ebigtesl $ 267,700 $ LYIE test Soe enc twine ove vere 
= 3 Scaled back for 10 mas AWPF. onginal costs were Scaled back for £4 mgd AWPF, onkin 
eas i perRsciCaae Kenea igri Peppa DA leeveloped for 24 mad AWE bs sian ° 99.937 | ots were cuvwlopsed for 24 mad AWPF 
Sealed back for 10 mad AWPF, original costs were Scaled back for 24 mgd AWPF. orginal 
P ! 
loam “ower RoCP sea) KWn v.19) eveloped tox 24 mugs AWPE- + 20 bi 143 | osts wore developed for 24 mgd AWPF 
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Decarbonator Feed Pumps 


£ 0.10} 


[Scaled back for 10 mgd AWPF, original costs were 
[developed for 24 mgd AWPF 


Date: 

BC Project Number: 
Estimate Version Number; 
Prowared by: 
Ghecked By 


[aaya72020 
a5a772, 


|Scalad back for 14:mgo AWPF, onginal 
[costs were developed for 24 myd AWPF 


Decarsonator Blowers 


217.832 


$ ©.10) 


Scaled back for 10 mad AWPF, original costs were 
[developed for 24 mgd AWPF 


[Scaled back for 14 mgd AWPF, onginal 
posts were developed for 24 mad AWPF 


UV/AOF Transter Pumps 


$ 0.10 


|Soaled back for 10 mgd AWPF, original costs were 
\Geveloped far 24. mgd AWPF 


56,400 


Scaled back for 14mgd AWPF, onginal 
posts were developed for 24. mad AWPE 


78.874 


Lv system 


1.825.009] 


5 0.10) 


Scaled back for 20 mad AWPF, original costs were 
developed for 24 mgd AWPF 


Scaled lack for 14 mad AWPF, onkinat 
costs ware develops for 24 mgd AWPE 


$ 264,322 


RO Concentrate Waste Fumps 


735.183 


$ 0.10} 


|Soaled pack for 10 ment AWPF, original costs were 
developed for 20 mgd AWPF 


Sealed hack for 24'mgo AWPF, onginal 
posts ware developed for 24 mgd AWPF 


$ 106.480 


Waste Equailzatian Pumps 


£ 0.10} 


Scaled back for 10 mso AWPE, original costs were 
developed for 24 mad AWPF 


[Scaled back for 14 mgd AWPF, oniginal 
bosts Ware developed for 24 mad AWPF 


47428 


|Cherical Matering Pumps 


$ 0.10} 


/Scaled back for 10 mgd AWPF, onjginsl costs were 
[developed for 24 mgd AWPF 


Scaled back for 14 mgd AWPF, onginal 
osts were developed for 24 mgd AWPF 


2,761 


chemicals [Sodium Bisultite 


Scaled back for 10 mgd AWPF, original costs based 
lon Expedited Purified Water Prograrr Estimates for 24 
med AWPF 


48,400 


Scaled tank for 14mg AWPF, original 
costs based on Expedited Purified Water 
Program Estiniatos tor 24 rgd AWPF 


$ o10 


[Scaled back for 10 mgd AWPF, original costs based 
lon Expedited Purified Water Program Estimates tor 24 
mgd AWPE 


1,300 


Scaled back tor 14 mga AWPF, onginal 
loosts based on Expedited Purified Water 
Program Estimates for 24 mgd AWPF 


lchemicans jeuie Acta 


$ 557 


Scaled tack for 10 mgd AWPF. original costs bused 
lon Expeditod Purtled Water Program Estimates for 24 
mea WPF 


8.400 


Sealed back for 14’mgd AWPF, orginal 
posts basud on Expedited Purified Water 
Program Estimates for 24-mgd AWPF 


Hycrogen Peroxide 


$ 5.14 


[Scaled back for 10 md AWPF, original costs besed 
lon Expedited Purified Water Progeam Estimates for 24 
med AWPE 


128,500 


|Scaled back for 14 mgs AWPF, original 
[costs based on Expedited Purified Water 
Program Estimalis for 24 rgd AWPE 


2 179,812 


chemicars [Sodium Hydroxtce: 


[Scaled back for 10 mmgd AWPF, original costs based 
lon Expedited Purified Water Prograrn Estimates for 24 
med AWPF 


125.400 


‘Sealed back tor 24 med AWPF, ongnal 
costs based on Expedited Puntied Water 
Program Estimates for 24 med AWPF 


chemicals [Sodium Hypachiorte 


80,833 


[Scaled back for 10 mgd AWPF, original costs based 
3d Purifiad Water Programs Estimates for 24 


Scaled back far 44’mgd AWPF, orginal 
752,236 |costs baked on Evpedited Punfied Water 
Program Estimates for 24 med AWPF 


[chemicals ime 


365,511 


[eased ant 12 mg/L dose. 


76,684 |based on 12 me/L dose 


[chemicals ISulfurie Acid 


FO Antiscalent 


11,200] 


[Scaled back Tor 10 mgd AWPF. original costs based 
lor: Exnedited Punilad Wator Program Estimates tor 24 
med AWPF 


[Scaled back for 10 mgd AWPF, onginal costs based 
lon Expedited Punfied Water Program Estimates for 24 
med AWPF 


21,200 


226,309 


[Scaled back lor 44 mgd AWPF, original 
15,850 |osts bated on Expedited Punfled Wator 
Program Estimates for 24 mad AWPF 


Scaled! hack for 14 mgd AWPF, onipnat 
costs based on Expedited Purified Water 
Program Estimates for 24 mgd AWPF 


RO Low pH Cleaner 


$ 587 


Sealed back for 10 mgd AWPF, original costs based 
lon Expedited Puntied Water Program Estirnates tor 24 
med AWPF 


47,400 


|Scalod back for 14 mga AWPF, onginal 
costs based on Expedited Purified Water 
Program Estimates for 24 med AWPF 


RO High pH Cleaner 


$ 288 


[Scaled back for 10 mgd AWPE, origins! costs based 
lon Expedited Purifiad Water Progra Estimnates for 24 
med AWPE 


Scaled back for 14 mgd AWPF, original 
costs based on Expedited Purified Water 
Program Estimates for 24 red AWPF 


Water Plant Operator 


hours/yr 


$ 163.20 


339,500 


Assumes onu tant cparator 40 hours 
ber week for 52 weeks ita year(t FTE} 


[Assumes two adaitional plant operators 
40 hours per week for 52 weeks ine year 
(2 FTE) 


Isr Mechanics 


2080) 


ours/yr 


3 17227 


388,400 


[Assumes one senior mechanic 40 hours 
per week for 52 weeks in a year (1 FTE) 


[Assumes one additional senior mecnanic 
40 hours per week for 52 waeks In a year 
(1 FTE) 


258,400 
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Dare: [1274/2020 


Brown wo ¢ Focus: {Oost Inputs end RAR BC Project Number: [154772 

Caldwell Aspect: [AWPE Estimate Version Number: [2.0 
Capacity: |10° with 14 Flex. Prepared by-[R. Guillen, 
Location: Checked By-/0. Mulacek 


4 mgd Flox 


ais nak ci RSWGA WFAA pe Assumes one additional contral tech 40, 
loam [Control Tech th 2080| — hours/yr $ 172.27 s 358,400 . é ‘call 358,400 |hours per week for 52 weeks in a year (1 
week for 52 weeks in a year {t FTE) ne 
r Teno [ASSwmES one supervisor 40 hours per 
aM Labo Supervisor | | 2080| — hours/yr 5 166.58 8 246,600 | eextors2 weetenavear(a rte | 
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Table B-3. Cost Estimate Details: San José AWPF for RWA Flex 


Focus: Cost Summary 
Portfolio: AWPF (RWA) 
Capacity: 10 mgd GWR with Flex Expansion ta 24. med RWA 


Location: San José 


All capital costs are rounded to $1 million. and O&M costs are rounded to $100,000. 


10 mgd AWPF Costs 


[Capitat Costs 
Raw / Construction Costs 
Contingency - Treatment Facility 
Construction Cost Subtotal 
Tax on Materials (applied to half of subtotal) 
General Cantractar Overhead and Profit 
Estimated Total Construction Cost 
Owner's Reserve for Change Orders 
Environmental Documentation and Permits 
Engineering Services (Design) 
Construction Management 
Enginéering Services During Construction 
‘otal Capital Cost 


Annual O&M Costs 
Consumables (Equipment, Mechanical, Elentrical, !&C) 
Energy/Power 
Chemicals 
Labor 
Total Annual O&M Cost 


Use of contents on this sh 


vleennealenun ow 


8,000,000 
22,000,000 
110,000,000 
5,000,000 
17,000,000 
432,000,000 
20,000,000 


20,000,000 
18,000,000 
15,000,000 
206,000,000 


1,130,000 
2,160,000 
1,200,000 
1,400,000 
5,890,000 
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Fleet Expansion to 24 mgd RWA 
Capital Costs 
Raw ¢ Consteuction Costs 
Contingency - Treatment Facility 
Construction Cost Subtotal 
Tax on Materials (appiied to half of subtotal) 
General Cantraoter Overhead and Profit 
Estimated Total Construction Cost 
Owner's Reserve for Change Orders 
Environmental Documentation and Permits 
Engineering Services (Design) 
Construction Management 
Enginéering Services During Construction 
Total Capital Cost 


Annual O&M Costs 
Consumables (Equipment, Mechanical, Electrical, 1&C) 
Energy/Power 
Chemicals 
Labor 


ole © eee wleaw Ow 


120,000,000 
18,000,000 


18,000,000 
16,000,000 
15,000,000 


2,640,000 
3,390,000 
4,710,000 
2,090,000 
9,730,000 
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10 mgd AWPF Costs 
Construction Costs by Division 
Division 01 - General Requirements 
Division 02 - Site Construction 
Division 03 - Concrete 
Division 04 - Masonry 
Division 05 - Metals 
Division 06 - Woods, Plastics, and Composites 
Division 07 - Thermal and Moisture Protection 
Division 08 - Doors and Windows 
Division 09 - Finishes 
Division 10 - Specialties 
Division 14 - Equipment 
Division 12 - Furnishings 
Division 13 - Special Construction 
Division 14 - Conveying Systems. 
Division 15 - Mechanical 
Division 17 - Instrumentation 
Division 21 - Fire Suppression 
Division 22 ~ Plumbing 
Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC) 
Division 26 - Electrical 
Division 27 - Communications 
Division 28 - Electronic Safety and Security 
Division 31 - Earthwork 
Division 32 - Exterior Improvements 
Division 33 - Utilities 
Division 40 - Process Integration 
Division 44 - Material Processing and Handling Equipment 
Division 42 - Process Heating, Cooling, and Drying Equipment 
Division 43 - Process Gas and Liquid Handling, Purification, and Storage 
Division 44 - Pollution and Waste Control Equipment 
Division 46 - Water and Wastewater Equipment 


9,710,400 


5,227,000 
155,300 


8,867,200 


21,005,300 


25,701,300 
88,000,000 


% of Total Cost 
9% 
0% 


0% 
0% 


0% 
0% 
0% 
0% 
0% 


0% 


3% 
0% 


0% 


Flex Expansion to 24 mgd RWA 


‘Construction Costs by Division 

Division 01 - General Requirements 

Division 02 - Site Construction 

Division 03 - Concrete 

Division 04 - Masonry 

Division 05 - Metals 

Division 06 - Woods, Plastics, and Composites 

Division 07 - Thermal and Moisture Protection 

Division 08 - Doors and Windows 

Division 09 - Finishes 

Division 10 ~ Specialties 

Division 11 - Equipment 

Division 12 - Furnishings 

Division 13 - Special Construction 

Division 14 - Conveying Systems. 

Division 15 - Mechanical 

Division 17 — Instrumentation 

Division 21 - Fire Suppression 

Division 22 - Plumbing 

Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC) 
Division 26 ~ Electrical 

Division 27 - Communications 

Division 28 - Electronic Safety and Security 

Division 31 - Earthwork 

Division 32 - Exterior Improvements 

Division 33 ~ Utilities 

Division 40 - Process Integration 

Division 41 - Material Processing and Handling Equipment 
Division 42 ~ Process Heating, Cooling, and Drying Equipment 
Division 43 - Process Gas and Liquid Handling, Purification, and Storage 
Division 44 ~ Pollution and Waste Control Equipment 
Division 46 - Water and Wastewater Equipment 


[ BrownCaldwell : 
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Cost Summary % of Total Cost 


7,234,607 8% 
: 0% 
1,529,000 2% 


: 0% 
437,500 0% 
0% 
0% 


1% 

0% 

0% 

0% 

0% 

0% 

0% 

2,938,230 3% 

0% 

7 0% 

: 0% 
11,752,922 

0% 

0% 

0% 

0% 

0% 

13,515,860 

: 0% 

= 0% 

2,412,820 3% 

- 0% 
39,176,406 
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een bicnamcc PAS 10% ts $79,994,800] 10% of Divisions 2.47 $ 7,999,500 $ 7,234,607 |10% of Divisions 2-87 
[Division 32 — Earthwork Sitework Site Clear and Grub- 7.76 Acie $ 7,760] 60.200 
Dwision $1 Earmwen —[Steworn ~ [Sop Topsoit Tat ¥ = O85 i 32.000 
[Division 31 ~ Earthwork sitework [Backfill Haul to Site (3' over entire site) 37.534 cy Ey 8.88] 333,400 
; . This seams low, but used means 
Division 31—Eantnwork. | Stework Bockril Placement (3! over enlire site) 37834 ° s 1404 3 ret Karma IE 
Biisna 31 — Earworm |Stework Excavation T5eD oy = Ti78 5 231,300) 
Dwision 81 —Eanhwarx _[Sitework [Compaction 18.757 cy $ 00 3 16,800 
Division 31 — Eartivor _|Sitework Grodin 27,54 sy z 1.15} 3 44,300 
Given St Earmwanc avatar (cere Sowing SU BRE 5 3 = 25000} z 63300 — 
[Division 31 earthwork | Sitework forthaul Ailowance 0 is. $ 75,000| Engineers Esumate = 1.500 
Division 31— Earthwork | Stework Aasregate Base 12.738 cy z BED) = 745,100 
[Division 31 ~ Earttwork [Sitework Asphatt 1,564 SF $ 2.01) $ 3,800. 
Division 32 — Earthwork [Sitawork [Gravel 761, x = 463 5 35,300 
Division 32 Eaniiwork _|SRework Site Dawatering Allowance: a is 1a = 500,000) 3 300,000 
oe. TEsumated from SVAWPC costs; assumes 
[Division 31 — Earthwork Skework [Landscaping Allowance: z \‘s € site] Proportional increase in Cost With site acreage: bd aii 
a PC costs; wssun 
ivision 32. Eantwort — |sitework Lighting and Secunty Aliowance a ts $ 1.020.756] OOS DOD Soe y sey eae s 1,010,800 
aroportional nerease in cost wih site acreage 
[Division 31 - Eantiwork Sitework [Unility Connections Allowance 7 bs $ 106,000, Ergreecy i oe $ 100,000 
Jeonnections 
Division 26 - Electrical |Sitework New Electrical Service Allawance 1 us $ 2,000,000] Enginarer's Estimate $ 2,000,000 
Assumes (2) 40’ diameter slabs; Based on SVAWPC | 
Schedule of Values- 14°44” prestressed concrete 
a 25 4 : er Tank 
Division 31 Eartwore — |Sitework Suberade Structural Piles 43 SF s 443) Pee wetednahatinadonr codon aanter-errt® 354,900 |Inter Process Ta 
spacing between piles 
[Division 31 ~ Earthwork Siteworr 1241nch Waste Pipeline 2,925 uF + 481) 24-inch, MUCSP, 12! Cover s 1,434,300 | plant infrastructure 
Division 31 — Earthwork [Sitework Sheeting and Shoring (Open Gun) Se ‘of $1434.90 9" 14 af cover 3 71,800 [plant infrastructure 
[Division 32 — Eartiworx  |Sitework Pothoting 23 EA = PEEY Fiyal, 81.200 per 100 featof pipe z 6,100 [plant infrastructure 
Division 03 ~Conerere | Concrete ozone System Slab 185 oy $ 4] ‘Soe Site Work and Conerste Tab $ Jozone and LOX Area 5 119,500 |Adoed as part oF RWA expansion 
[Division 03 ~ Concrete Concrete LOX Avea Stab 88 nd 3 645) ‘See Site Work and Conerete Tab s Ozone and LOX Ares s 56,800 |Added as part of RWA expansion 
Division 03 - Concrete Concrete: Ozone Contactors Stan 233 Cy % 645) ‘See Site Work and Concrete Tat $ [Ozone and LOX Area s 137,600 [Added as part of RWA expansion 
[Division 03 - Concrete Concrete Ozone Contactor Walls: 594 ine $ 1,090) See Site Work and Concrete Tat $ Oz01e wnd LOX Area $ 647,300 |Added as part of RWA expansion 
vision 03 = Concrate ——_| concrete influent Wetwel! Sab 277 ty * 645] See She Work and Conerote Tab $ 178,600 |inttuens Watweil & Pump Station 
bwision 03 concrete concrete lofuent Wetwek Susprandes Siatr 138 oy $ i130) See Sie Work and Conierste Tab 3 £59,300 Jinthuent Werwell de Pump Staton 
[Division 03 - Concrete [Concrete influent Wetwell Wells 291 cy $ 1,090] ‘See Site Work and Conerete Tab $ 317,400 |influent Wetwell & Pump Station 
[Division 03 - Concrete Concrete BAC Filter Stat 373 oy + 645) See Site Work and Concrste Tab $ Bac $ 240,800 |Added as part of RWA expansion 
Diviion D3 Conarate | cancres BAC Finer Walks 300 oy 8 1.030] ‘See Site Work dnd Conarene Tab $ feac $ 227,000 [Added as part of RWA erpunshor 
[Division 03 -— Concrete: Concrete JUF Reverse Filtration Pumps Slat n cy $ 645) ‘See Site Work and Concrete Taty $ 20,100 [Treatment Equipment 
Division 03 - Concrete Concrete /Interprocess Tanks Slab 225 co 3 645 ‘See Site Work und Conerove Tab $ 145,300 [Treatment Equipment 
ivsion 03 = Concrete ——_|cancrete Decarbonator Transfer Pumps Slats 53 oy s 825 See Site Worle and Conerete Tab $ 34,100 | Treatment Equipment 
[Division O3 ~ Concrete Concrete [Decarbanatar Towers and UV Transter Pumps Siab Bad or s 645 ‘See Site Work and Concrete Tan $ 324,900 [Treatment Equipment 
Division 03 - Concren concrete Chemical Storage Area Slab #13 cy s 645] See Site Work and Conerete Tab $ 524,600 [chemical Storage 
[Division 03 - Concrete Conorete Chemical Storage Area Walls: 72 ty $ 1 See Site Work and Concrete Tab s 78,300 [Chemical Storage 
bivision103~ concrete ——_|cancrete Stab for Process Building 6251 ov : 635) See Site Work and Concrete Tats $ 4,038,400 [Process Building 
Division 3—Conerete _| Concrete Switchgear Stab 46 cy $ 645] ‘See Site Work and Concrate Tab $ 29,900 [Electrical 
Division 03 - Concrete: Concrete Transtormer Stab 36 cy $ 645} ‘See Site Work and Concrete Tab $ 23,000 | Electrical 
Division 03 ~ Concrete ——_| concrete Waste Equalization Wetwall Slats 123 cy s 245] ‘See Site Work and Conerete Tats $ Err | ata erence cae 
[Pump Station 
[ Brown+Caldwell 
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Division 03 = Concrete _—_| concrete Waste Equalization Werwe| Walls 181 cy 5 1,080] See Site Work and Concrete Tats $ 197,90 [MAS# Eauization Wetwel & 
Pump Station 
ovision 03 - Conerate | eancrete Prong Siab a cy $ 5s] Sete Site Work and Concrete Tals $ Fe | ioecers cla 
ums Stauon 
Atala i Exterior Chain Link Fence Around AWPF 2.932 & $ 53 $ 155.300 
Imorowoments 1 
mae 
bivision 05 ~ Meats Metals Misc, Metals Alowance 1 is $312,500| Enginoer Estimate ‘ ae gaat ite C 437.500 
bivision D9 Fishes [Finishes Coating Alowance 1 is $416,587| Enginnors Estimate 5 418,700 ra Ee TE 583,333 
lSnison 48 — Water ano 
tome z 7.456) ‘ oo 
MNactouaterEmapment__[Ea¥ment 2006 System FA s 55,490 Proposal from Wed $ $ 7.495900 Asced as part of RWA stpansion 
Scaled up thom Fiagatatt Study. Costs msludes 
bivision 46 - Water ane 5 scour blowers, centrifugal pursps, chemival 
Wastewater Equipment —_[=auvvment [BAC System : FA Sse 624 metering paps, chemical totes, GAC medi, £ ; ba Si742,700) |Add ee pert Of FWA Bipension 
underdrain system, ana sand media 
Division 46 ~ Water ana Purips for 10 med duty ana 
betaraeldrarv>- Equipment Infient Purp (tn feed UF) 150 4 A Fs 59.685 Interpol fam feed pumps on eoulp page $ 238,700 3 238,700 |active). adel another d pumps for 14 
me go expansion 
‘Deiabar 2OTS Pal Proposal melades (er Wade, 
actcedarenaer — [Eauipment Uitratitration Trentment 1 ws 8 strainers, reverse fration pumps. CIP equipment. | $ 4.377.600 [Peni donnom ine 22.5 MED | «5748.59 [Costs fom the 14 md Pala Ato AWPF: 
° op alr equipment 
vision 46 — Water and ‘Based on July 2016 Sa, SF quote for FRP tank, $7 
f A as, 
Wastewater Eoupment [Pavement (ie —aptaare anweo : $54,000) ser gal including appurtenantes . ks 
Firaton Treatment Equipment 
3 pumps for 10 ma (2uty and 1 
vision 48 ~ Water ana cast tneaty Intarporated based on z 
1 2 A x a 4 
\WacwwoterEnuapment, _ feeuement RO Transter Poms 200 3 e : 1.786 $ 215400 [nent oor ven $ 143.600 |active). ade another 2 pumps for 14 
ined expansion 
| esimaws 
Proposal from Pall includes cartridge ters, RO 
bet Pecan ore leaument Reverse Osmosis + FA 3 13042857 teed pumps, RO Skids, CIP equipment, Cl $ — 43042.900 eee fownfromtng 1OSMGN | ¢ 46,434,000 [costs from the 14 mgd Pala Nto AWPF 
ai ao Jenemics| pumps. Corto! panel. and starup my 
Division a6 - Water ane ss = = 2 burns For 20 mts, add another 2 
WctonatarEmamtcee —_[Fauinment ecarbonstor Transfer Pump 25 2 A $ 29:36] $ $58,800 |Fitration Treatment ’ IO a idan Coane 
anata AR BA] 17 arapasal Wom Daniel Mechanical ohudes acaraanatars for SO mgs, aoa 
Renee ee ewamcan — |Fauipment Decarbanatar t FA s 758875 (4) decarzonator towers, flow distributor system, | § 756,900 |Fitravon Treatment $ 756 900 Janotner 2 decarbonators for 14 melt 
mn media fan system expansion. 
bivisin 46 - Water ana |2 pumps for 10 mas, add another 1 
ipme 1 ; 70: a 
Wacawsterexammenn, —[auiement Lv/AOP Tranter Pus 50 2 FA $ 35428 $ 0.900 |iwv/AOP $ Se eee eialecmsie 
Bison 46 ~ Water ane : > meters Tor 10 mgd, nad acinar T 
Iwsevomater Eaupere__[Eaueent Ly intuent Flowmeters 16 2 fA $ 9315 Assumed 28° tlowmetsr $ 18,700 [wane : nero gt eoeraee 
Divisions 46 — Wali and Daag [2 miners for 20 mad, ace ancien 2 
eccratcr comment —_[éaupment Static Mixers 2 fA s 22.39] $ 24.300 |uv/Ao $ Fests Re Waster 
ait aa) panty tage ane Packages SZ ea ome om Woe 
IRastowstecExapment, —_[ERL=nt luv sistem 2 A $ 4Sx2ERE sco te Wie, il dn | 8 4,832,900 |uv/AoP Bean ee ousnecig tinetirad 
ein ga reactors. 
Package wcludes one (i) Marion Pirated Lime 
hon Ae ater an Tegument Lime’ Syste 1 FA $  .z7965 Storage Sito with Higt Danity Lime Stuy ’ 1.225.000 Lime System 
jastewater Equipment [Continuous Production and Mitaring System 
Division 46 - Water ana Diaphragm puny, includes vaives and : 
Wastewater Eauiemen —_[@4Pment Hydrogen Peroxide Metering Pumps 2 fA # 37.800 bei wes s 73,000 [Chemical Dosing 
sion 48:- Water und 3 = Diaptragm pump, Incides vavves ane * 
\WastevelarEauement,—_(esHBment Sodium Hydroxide Metering Pump 2 fA $ 37,500 Keilpentot s 75:00 |Chemical Dosing 
a 
Division 46 ~ Water anc Diephragm pun. Includes valves and 
t P ne 
\vastevlerEnoment, —auBment Sodium Hypoctilonta Metering Pumps 4 FA $ 37.500 woe ppt s 150,000 [chemical Dosing 
Division 46 ~ Water ana Diopheagm pump. nchiaes valves ane 
RenevaterEounment,_[eaument ha. Ammmania Metering Pumps 2 EA $ a7.s00 (Beales s 73.000 |cherical Dosing 
Division 46 ~ Water ana 5 Diaphragm pump includes valves ana : 
\WastovaterEauipment, —(eaupment Sodium Bisulthe Metering Pumos: 2 fA $ 37.800 (especial s 78,000 [chemical Dosing 
Division 46 —Water ana 
ocenlerEtorment, —e30sement Waste Eaualization Pumps 40 4 fa $ 151800 $ £607,200 [Addicional Pumping Requirements 
[ Brown+Caldwell 
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dete 
Brown wo 5 [BC Project Number-[tSa772 
Caldwell Estimiate Version Numnber:|2.0 
Engineer R. Gallen 
Location [San Jose Checks By: |D. Mulaoek 
Method Mt rT 0 1d Nea Ter 
r 100 . MD (Deser \ ees on pn 00 = Asmumn 407 ign Near Tarr Note 3 4 mgs Pew Ni 
Diision 43 ~ Process Gas 
and Liquia Handing, [Special Construction [Process Building 84,525 SF 5 21858 2457» 345; furmished and installed 18,475;300 |Process Building 
Purification, and Storage 
Reed wo addlonal tanks (aoprox 
Need two tasks (approx 82,900 gallons «ach. 125,200 gations each), assume scaled 
Division 43 » Process Gas 
assume: scaled down costs based on costs for 2 down casts based on casts fara 
yoni wh. 375. 4,375 36. 7 
a Harting, JSovesal Construction — |iwtetoracess Storage Tank. 375,000 gallons ot eA $ 634,375.00) pene: concep rete dfceio: t 236,300 | storage Tanks $ FBO ROOD alan tank tauren 28 
inns 1d Ue RO systim at ultimate flows minutes of fead to the RO systern at 
+ =f _{uitimate flows. 
heaepiee iar dla Scaled back from DN Tanks cost proposal for 4 Need an additional 2 MG tank for 14 
land Liquid Handling, [Special Construction | Purified Water Storaxie Cioarweil 2 05 FA 3,650,000 Le 1,825,000 | Prestressed Conérete Tank $ 1,825,000 
IMG tank, need one 2 MG tank For'10 mad Ima. 
Purtication, and Storage 
Tanones Tor ear acid and 
Dison 48 —Procens Gas rea, csatd om STAN. 
land Liquids Handing. [Special Construction | Chumical Storage Area Canopy 4412 sr 108 352,200 i 
Purification, and Storage canopy costs (assumes finasr 
interpolation of unit cost based on 
454 sf 
[Biision 43 ~ Process Gas [aaded ancther tank to acrommodare 
land Liquid Handing, Special Constuiction | RO Antiscatant {HDXLPE; Vert) 1,100 1 A 4310] Assumes 30 day storage 4,400 [chemical Tanks $ 4.400 |adamonal storage nesded tar the 14 
Puntication, an Storage ena. 
Division 4 = Process Gam [Added anather tank ta ecommndate 
and Liqulc Hendling. Special Construction — |Hycrogen Peroxide Tank (HOPE, Vert) 2.500 FY ry a22rs Assiimes 30 day storage 12,800 |ehemioal Tanks ‘ 12,300 |acinional storage netded forthe 14 
Puntication, and Storage vec 
Division 43 — Process Gam [Added another tank to Bcoommodate 
anc Liqule Handing, Special Construction’ | Sodium Bisultfe Tank (HOKLPE: Vert) 2,000 1 eA 5.793] Assumes $0 aay storage 5,800 |chemicst Tanks ‘ 5800 [additonal storage needed for the 14 
Puntication, ahd Storage pa 
[Division 43 — Process Gas [Aduted another tank to acpornmogate 
and Liquid Handing, |Special Construction |Soaium Hydroxide Tank (Carbon Stisel, Vert) 4,000 t FA 48,000 Assunes 30 any storage 48,000 {chemical Tanks % 48,000 aainonal storage needed for the 14 
Punticetion, and Storage me. 
Division 43 ~ Process Gas [acts ancther tank to accommodate 
and Liquid Handing, Special Construction | Sodium Hypochlonts Tank (FRP, Vert) 23,000 4 fA 220,500] Assumes 7 day storane 220,500. ftnémicar Tanks s 220,500 Jaadinonal storage nesded for te 14 
Puntication, and Storage ao 
[Dwision 43 — Process Gas r [Adaed anathar tank To spcormnadare 
and Liat Handling, Snecial constriction | Suituri Acid Tank (Lined Steal, Vert) 1.120 A FA 13440 Assumes 30 oay storage 413,500 [ehenvical Tanks s 13,500 |acatonal storage needed tor the 14 
Purtication, and Stocage va 
Division 43 — Process Gas Jagged another tank To accommodate 
and Ligue Handing Special Construction Aqueous Ammonia Tank (Hore, Carnon Steet 1,000 1 cA 42.000) Assumes 30 day storage 42,000 |chemica) Tanks s 42,000 Jaadmonal storage needed for the 14 
Puntication, and stowage ings. 
fave aes Mechanical Piping ailowaace 20% ot $25,701,300] 30% of Equinment Casts 7,710,400 $ — 12.752.922 [soar Equlpmibnt Coste 
+ 
a IMecnanical Valve elvowance 3x eo $7,710,400] Sti of Piping Alowance 385,600 ‘ 587,648 |5¥ of Piping Alowance 
Bivision #0 — Procas ic 
ee eee Mechanical Fiving allowance su of $7,710,400] Sy. or Piping Nlowance 388,800 ' 587,646 |5} of Piping Alowance 
res T 
fate ie IMecranical Supports atiowance By hot $7,710,400} 54% of Piping Allowance 385,00 $ 587,646 |5% of Piping Allowance 
Division 28 - Electrical Electra! Ewetncal Alowance 30% ol $25,701,300] 30% of Eauioment Costs 7,740,400 $ 41,782,922 |30% of Equioment Costs 
fijdar a jac lac Aionance 2% “er 59,710,400] 259) af Electrical Costs 2,427,800 s 2.938.220 | 25% oF Elacivial Costs 
instrumentation 
OAM (Goncumabies [Granular Activated Carbon Media Replacement Ti2a0 a z a [Based on replacement avery2 years 71046.200_ [Aaded as part of AWA expansion 
‘ [Sealed back for 14 med AWPF, orginal 
loam Jconsumabies UF Membranes Replacement 338 Membranes/yr s 1.980 Based on a typical membrane life of 3 years 68,400 $ Wave [Fe vote Deveney 34 ces ave 
instalation vasts must be covared Scaled ac for 1.4 mgd AWPF, original 
oem eonsumabies eo Memoranes Repiscement sas | Membranes $ a7 ase on bpicl membrane feof 8 years 135,700 | alain 0 $ 287.101 rs ware anveopod for 24mg ANP 
== e aihenss Paes installanon costs rnust be covered Scaled each for 14 mgd AWPF, orginal 
loam Jconsumabies Lv Lamp Replacement a5 tamps/y $ 196 Based or 12,000 hour replacement frequency 34,400 | oa lobar $ ET, oe sara canmlegen rcah cota 
Instalation costs must be covetwd [Sealad tack for 14 med AWPF, onginal 
loxm Consumables LV Ealiast Replaccment 24 Baliasy/yr s 798 [Based on 5 year replacement frequency 19,100 cam tahoe $ 5 pana apart er ips tc 
(oaM (Consumaties Pumping Equipment Consumabies a Tot $_1402:300 [2s of Pumping Eavipment Cost 28300 3 2,756 [Dp of Pumpmg Eaupment Gost 
foam [Consumabies Eiecrriea| Consumables En Koh $9,710,400 [2% of Flectrical Cost 794.300 £ 735.058 [2% of Electra! Cost 
loam Iconsumatves Instrumentation Consumables co Kol $ 2,427,600 [2% of instrumentation & Controls Cost 44,800 3 58,765 [2 of Instrumentation & Controls Cost 
Scalld back for 10 mgd AWPF. original costs ware ane, | Sealed tack for 14 me AWPF, anginal 
joxm Power lnftuent Pumps 2.178.320 4h $ nad] hsohocel tka paee 225,400 + SAS | 6 ea diesen te adap NAP 
ow Power (Gzone generator PESORI wn = [oe] = = 390,800 [Adbed as part of RWA expansion 
[ Brown+Caldwell : 
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Brown wo 
Caldwell 5 


- [10 mgd GWR with Flex Expansion to 24 mgd RWA 


(San José 


[Ozone cooling water pumas 


143,769 


Dat 


[1272372020 
BC Project Number:[152772 


Estimate Version Number:{2.0 


Engineer. Gallen 


‘Checked By: [D_ Mullane 


[Added as part of RWA expansion, 


foam Power [ozone destruct heater 210,280 21,800 [Added as part of RWA expansion 
foam Power [ozone destruct blower 294,073 30.500 [Added as part of RWA expansion 
[GAG backwash purnis 114,362 [Added as part of RWA expansion 


[BAC avr Scour blowers 


37,794 


Scaled back (or 10 met AWFF. original cosis were 


[Anied as part of RWA exp: 


[Sealad back for 14 med AWPF, oninal 


on 


loam 


RO Concentrate Waste Pups 


735,183 kwe 


$ 0.40) 


[developed for 24 mgd AWPE 


Seuled back for 10 mgd AWPF. original costs were 
developed for 24 mgd AWPF 


Scaled tiwck for 10 mga AWPF, original casts were 


hea Powe pee ae Meet i $ oan [developed for 24 mgd AWPE + a0 # 19 | costs were developed for 24 mad AWPE 
um me roe ia vm stay semcoritezengsune nn | so ' 208 | Se ep 2a AP 
oa power ro Tanto Pues zarazoo | bn stad Restetinckn lowes cages ott ly ane 3st tb te mt ee 
oan rs ro recd Pus sseiaso0 | wm + on Deertorte yoked Ee $—urraqse [Sate BHO gs AF, | 
oom iss ro taeesng Funes a a saad esiesenresomecawereenasonenes | aps 5 ——_aaar [Sotadbsh tr ata ANP. oa 
oan re oor os vn sad eit ia aie rep | 200 : ag | URBAN e 
ost = psciteratr Fé Pimps re ee ee Rieti Solet Aer amatiewets |p cog $—_xgare [Ste ek rae aE re. 
cen = itor eons aise | sn + sag saat oes eR mecca Ly 909 $ angus [Saleh fr 24g WP, cr 
am ig AO antrum saaseo | an saad ices sorerhnee memiremt | agg —_ranra Palecneecce me ti, 
loam ee Uy system 1.825,000 ‘wh $ po] Scaled back for 10 mgd AWPF_ original costs were ’ 138,900 $ 264,322 [Scaled pack for 14 mpc AWPF, orginal 


ss es et 8 ee _S ee ee eee 


eee ee ee ee ti ee hate ete | 


costs wese developed far 24 mgd AWPE | 


Sealed bak for 44 mpd AWPF, original 
[costs ware developed for 24 mgd AWPE | 


Scaled naek for 14 myo AWPF. original 
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joam Power Waste Equalization Pumps 328.748 ‘wn 3 0.0] oeerntiy Nia phe s 33,900 + ATE | ae wale Pavel tei Hh Poss NOE 
Sealed back far 10 mgd AWPF, original posts were | Scaled wack for 24 med AWPF, original 
al ieee p oe ¢ oh developed for24 med AWPF * aed ? 2.761 ots ware develope for 24 mast ANP 
Dee = x Tian 
loam chemicals Liauia Oxygen 584,000 w $ pan Pe ee aay Pe ee ihe ql $ 21,100 Added as part of FWA expansion 
Scaled track for 10'mgs AWPF, original posts based foc omipad Ce hres 
joa chemicals Sostum Bisuitte 21,500 wal 4 228 Jon Expedited Puritied Water Program Estimates for | $ 48.400 s 87.713 [C08 Meee " 
a8 hi ANP Water Program Estimates for 24 med 
wee 
Scaled tack far 10 mgd AWPF. anginal casts based Pourhenrt pa ric 
loam Ichemicats Aa. Arona 42.917 wal $ oo a ono Water Program Eslimates for | § 1.300 ‘ #79 | Wasa: Piegite eaoruey tor 2h op 
lAwer 
Sealed back for 10 mgd AWPF, original costs based piatisenn ic Eearuee 
loam lchemenis ite Acid 1,500 gl s 537 Jon Expedited Purified Water Program Estimates for | $ 8400 $ 41.697 ; 
Roeiiaer Water Program Estimates for 24 mad 
AWer 
—t - 
|Scaked back for 10 mgs AWPF, original costs based fener mer avec = 
loam fenemico's Hyarogen Peroxide 25,000 wl 3 sad on Expedited Puree Water Program Estimates for | § 128500 : ar9.ei2 ee bs 
hat ee Water Program Estimates for 24 med 
lAWer 
Scated back fo" 10 mgd AWEF. original costs based ee pode led 
wn Hydroxide r : s 7 4 
joa leramnicals Sodium Hydronide 40,000 cal 3 288 sees Wie roan Exe 415.400 $ ABA 96 | se Peete entoeips or 08 wie 
= awer 
|Scaled back for 10 mgd AWPF, original costs based [nal Venr deena 
loam IChemicas 'Sochum Hypochlorite 880,833 wl s O61 ‘on Expedited Purified Water Program Estimates for | $ 537,400 + 752.236 [OS Desed on Exp 
Pare A Water Program Estimates for 24 mgd 
ted Awe 
om [eros [ome sean | z t= asec on 22 ngybtowe samo Ez TERRE [oasea on iz nyt ose 
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Date:[tavaxjoozo__—————id 
Browns ¢ Focus: [Coat Iaputa and RAR 0 Project Number: [152772 
Caldwell Aspect: (AWPF (RWA) Estimate Version Number [20 
Capacity. [20 mgd GWR with Flex Expansion to 24 mgd RWA Engineer: [RGulan 
Location [San Jose Checked By. [D, Milaoek 
Scaled tack Yor 10 mes AWPF, orignal costs based paren er os 
joam cnernicats Sulfur Acid 11,200 gal s 1.00 or Expedived Purified Water Program Estimates for | $ 41,200 $ =) 0 boa hc esa 
layne Water Program Estirstes for 24 mgd 
lawor 
Scaled back for 10 mad AWE, original costs basea pee bent fs Cc eg 
joum RO Antiscalant 11000 gal 3 20.56 on Expedited Purined Water Prograin Estimates for | § 226,300 $ sailed | eee eee 
heat Ane Water Program Estimates for 24 mgd 
lAWPr 
|Seates back tor 10 mad AWPF. original costs based pooner become Saag 
loam lonencats RO Low ptt Cleaner 8500 eal $ 557 on Expedited Purifigd Water Program Estimates tor | $ 47,400, $ 56.28 eee ae 
Lp bceeat were Progrom Estimates for 24 mgs 
lAWer 
Sciled back for 10°mgd AWPF, orginal casts hased eee 
OEM Icremicais RO High pH Cieaner 8500 gal s 283 lon Expedited Purities Water Progeam Estimates for | $ 24,600 $ 2a.z07 [os oe 
Sorat Nee Water Program Estimates tor24 mgd 
lawrr 
Assumes one plant operator a0 [Assumes three additional plant 
oem Labor Water Plant Operator 2,080 ours/yr $ 163.20 $ 339,500 |hours per week tors? weeksin a | $ 1,018,500 operators 40 hours per week for 52 
year {1 FTE) ceks in's year (3 FTE) 
[Assumes ong senior machanie 40 [Assumes two additional senior 
joan Labor St Mechanics 2,080 hours/yr s 17227 $ 358,400 |hours per week for52 wecks ins | $ 716,800 |mechanic-4¢ hours per weak for52 
year (1 FTE weeks ma year (2 FTE) 
[Assumes one conival tech 40 Assumes one additional control tech 40 
joaM Labor [Control Tece I 2,080 howrsy/yr s 172.27 $ 388,400 |hours per week for'52 weeks in 6. | € 358,400 |hours pet week for 52 weeks in a year 
year (1 FTE (1 FTE) 
[Assumes one supervisor 40 hours 
loam babor Supervisor 2,080 hours/yr $ 188.58 $ 346/500 |per week for 52 weeks ina yoar(? 
FE) 
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Table B-4. Cost Estimate Details: San José AWPF for TWA Flex 


Brown aw ? Focus: Cost Summary 


Caldwell 5 Portfolio: AWPF (TWA) 
Capacity: 10 mgd GWA wilh Alex Expansinn 16 24 mgd TWA 


Location: San Jose 


Ajl capital costs are rounded to $1 mililan, and O&M costs are rounded 10. $100,000. 


10 mgd AWPF Costs Fiox Expansion to 24 med TWA 
Capital Costs Capital Costs 
90,000,000 Raw / Construction Costs 
23,000,000 Contingency - Treatment Facility 
113,000,000 Construction Cost Subtotal 
6,000,000 Tax on Materials (applied to nalf of subtotal) 
17,000,000 General Contractor Overhead and Profit 
136,000,000 Estimated Total Construction Cost 
21,000,000 Owners Reserve tar Cnange Orders 
« Environmental Documentation and Permits 
21,000,000, Engineering Services (Design) 
18,000,000 Construction Management 
17,000,000: Engineering Services During Construction 
Total Capital Cost 


Raw / Construction Costs 
Contingency - Treatment Facility 
Construction Cost Subtotal 
Tax on Materials (applied to nalf of subtota)) 
General Contractor Overhead and Profit 
Estimated Total Construction Cost 
Owners Reserve for Change Orders 
Environmental Documentation and Permits 
Engineering Services (Design) 
Construction Management 
Engineering Services During Construction 


82,000,000 
21,000,000 
103,000,000 
5,000,000 
16,000,000 
124,000,000 
19,600,000 


19,000,000 
17,000,000. 
15,000,000 


wenn e an eg|#uw in win 
oluee en anlew in vin 


Annual O&M Costs 
Cansumahies (Equipment, Mechanical, Electrical, 1,130,000 Consumables (Equipment, Mechanical, Electrical, 1&C} 2,540,000 
Energy/Power 2,160,000 Energy/Power 3,390,000 
Chemicats 1,200,000 Chemicals 1,710,000 
Labor 1,400,000 Labor 2,450,000 
Total Annual O&M Cost 5,830,000 10,090,000 
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Flexible Implementation of Potable Reuse - via San José AWPF 


10 mgd AWPF Costs 


Construction Costs by Division 

Division 01 - General Requirements 

Division 02 ~ Site Construction 

Division 03 - Concrete 

Division 04 - Masonry 

Division 0S - Metals 

Division 06 - Woods, Plastics, and Composites 

Division 07 - Thermal and Moisture Protection 

Division 08 - Doors and Windows 

Division 09 - Finishes 

Division 10 - Specialties 

Division 11 - Equipment 

Division 12 - Furnishings 

Division 13 - Special Construction 

Division 14 ~ Conveying Systems 

Division 15 - Mechanical 

Division 17 - Instrumentation 

Division 21 — Fire Suppression 

Division 22 - Plumbing 

Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC) 
Division 26 - Electrical 

Division 27 - Communications 

Division 28 - Electronic Safety and Security 

Division 31 - Earthwork 

Division 32 - Exterior Improvements 

Division 33 - Utilities 

Division 40 - Process Integration 

Division 41 - Material Processing and Handling Equipment 
Division 42 - Process Heating, Cooling, and Drying Equipment 
Division 43 - Process Gas and Liquid Handling, Purification, and Storage 
Division 44 - Pollution and Waste Control Equipment 
Division 46 - Water and Wastewater Equipment 

TOTAL 


AHHH GRAAF ARAASHAAAOHAAABRHHHHEEH 


22,830,300 


25,701,300 
90,000,000 


Use of contents on this sheet is subject to the limitations specified at the beginning of this do 


% of Total Cost 
9% 
0% 
7% 


Flex Expansion to 24 mgd TWA 
‘Construction Costs by Division 

Division O1 - General Requirements 

Division 02 - Site Construction 


Division 06 - Woods, Plastics, and Composites 

Division O07 - Thermal and Moisture Protection 

Division 08 - Doors and Windows 

Division 09 - Finishes 

Division 10 - Specialties 

Division 11 - Equipment 

Division 12 - Furnishings 

Division 13 - Special Construction 

Division 14 ~ Conveying Systems 

Division 15 - Mechanical 

Division 17 ~ Instrumentation 

Division 21 — Fire Suppression 

Division 22 - Plumbing 

Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC) 
Division 26 — Electrical 

Division 27 - Communications 

Division 28 - Electronic Safety and Security 

Division 31 - Earthwork 

Division 32 - Exterior Improvements 

Division 33 — Utilities 

Division 40 ~ Process Integration 

Division 41 - Material Processing and Handling Equipment 
Division 42 - Process Heating, Cooling, and Drying Equipment 
Division 43 ~ Process Gas and Liquid Handling, Purification, and Storage 
Division 44 - Pollution and Waste Control Equipment 

Division 46 - Water and Wastewater Equipment 

TOTAL 
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11,752,922 


13,515,860 


4,237,820 


39,176,406 
82,000,000 
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Dete:[1272172020 | 


Brown wo ¢ Focus: [ost inputs and RAR BC Project Number 
Caldwell 9 ‘Aspect: [AWPE (TWA) Estimiaus Version Nuenber:[20 
‘capacity: 10 mgd GWR with Flex Expansion to 24 mgd TWA Engineer [RGolen | 
Location: [San Jose ‘Checkea By:[D/Mulacek 


pron 2 aeneeat [ction Motitzation 10% is $81,843,300] 10% of Divisions 2.47 $ 384,00 $7,498,547 |10% of Divisions 2.47 
Division 32 - Earttwork [Sitework Site Clear and Grub 776 Bese Ey 7,760) $s 60,200. 
Division 31 — Earthwork [Sitework [Strip Topsoil 37,534 sy 3 085] s 32,000. 
Division 31 — Earthwork [Stewart | Back#ill Haul to Site (3' over entire site) 37,534 cy Ey 8.88] $ 333,400 
[Division 31 ~ Earthwork. Sitework Backfill Placement (2° oven entire site) a7.534 cy s Lo] $ 39,100 eet for structhiral boca here’ 
[Division 31 — Earthwork. Sitework Excavation: 22,423 cy $ 11,78] $ 264.200 
Dhision 33 — Eannwork ——|Shework [Commueion 16.767 oY 3 0.89 $ 16.800. 
Division 32 ~ Earthwork [Site work Grading 37,534 sy 3 1.16} $ 44,300, 
[Division 31 ~ Earthwork [Sitework [Shonng Sheeting, and Bracing: o s z 25,000] s 6,300 
[Division 31 — Earthwor |Sitework Offhaul Allowance: Cy is Ey 75.000] Engineer's Estimane $ 1,500 
[Division 31 — Eantrwork [Sitework Aggregaty Base 13738 ty = 38.49] $ 745,100 
[Division 31 — Earthwork. salt 1,864 SF Ey 2.01) $s 3,800, 
Division 31 — Eartwor. Gravel 5.566 5 = 363 ——: 5 25.300 
Dwision 31. - Earthwork Site Dewatering Allowance 1 is. $s 560,000] Ei $00,000. 

Estimated trom SVAWPC costs; assumes 
bivision 33 — ml Jscopini Al s 9.7 8 

vision 31 ~ Earthwork Landscaping Allowance | 1 is 168,768} proportionel increase hh cost wise acrestes € 168,800 
a. Estimated trom SVAWPC costs; assumes: 
. a 7 a 2 y 

Division 31 ~ Earthworm Sieworr, Lighting and. Secunty Allowance i Ls $ 1.010.756] probortibned ince in Gost with site atrenge s 1,010,800, 
Dvsion 32 Eartworm | Stewore sity Connections Alowance t 6 | eel 100,000 
[Division 26~ Electrical Stteworn [New Electnical Service Allowance 4 is s 2,000,000] Engineer's Estimate: $ 2,000,000 

assumes (2) 40 alametersiabs: Basta on SVAWPC 

Schedule of Values- 14°14" pastrussed conerete 
Division 32 ~ Earwork |Sitework |Subgrade Structural Piles 2513 SF % 141) sited iichiding instalation, Fabricalion, wetivery 5M 354,900 |Inter Process Tank 

siacing letwenn pies 
Bison 31 Eenmworm [Sewn ranch Waste Pipaine Tas ry wi inch, MUCSP a Cover FS PELE ST 
Division 33 Earthwork [Sitework Sheeting and Shoring (Onan Gul) Sh Xt $1434.00 [9"10.14"of cover $ 72,800 [plant infrastructure 
[Division 33 — Eariwork, [Siework Pothabny 29 FA $ i232 Rua, $1,200 por 100 feat of = 36,100 [plant infrastructure 15 
pwvision 03 = Concrete [Concrete ozone System Stab 145 ty A aes See Site Work and Concrete Tat + rome ana LOX Aros $ 11:500 [acct as pot of TWA expansion 
|Divisiar 03 - Concrate Concrete LOX Area Stab 88 cy s 645] ‘Sew Site Work and Concrete Tab $ [Ozone and LOX Area $ 58,800 |Added as part af TWA expansion 
[Division 03 - Concrete Concrete, Ozone Cantactors Slab 320 cy $ 645) ‘See Site Work and Congrete Tab $ ~ |O7one and LOX Ares 206,400 |Added as part of TWA expansion: 
Division 03 ~ Concrete: Concrete Ozone Contactor Watts B76 cy $ 1,090} ‘See Site Work and Colicrete Taty $ Ozone ans LOX Aree s 627,900 |Added @s pan of TWA expafisiory 
[Division 03 — Concrete Cancreta Influant Wetwell Slab arr cy $ 645] ‘See Site Work and Concrete Tab $ 178.600 [influent Wetwell & Pump Station 
pwwisinn 93 - Concrene —_|Conensts ntuyent Wetwel Suspanvied Stab 134 ov s 1250] See Sita Work and Conereta Tats $ 459,800 [invent wierwe & Pump Station 
ivsion 03 - concrete | Ganerute eet Wetwell Wats 2a cy $ 2,090 ‘Soe Ste Work nd Conéretw Tab + 327.400 [hnfem Wotweil & Pump Station 
[Division 03 - Concrete Concrete BAC Filter Stan 4Q7 cy $ 645] ‘See Site Work and Concrete Tab $ + [Bac s 275,200 |Added as part of TWA expansion 
Division 03 ~ Concrete Concrete BAC Filter Watts: 300 ty $ 1,090} ‘See Site Work and Concrete Tab $ jac * 327,000 |Added as part of TWA expansion 
[Division D3 - Concrete Concrete UF Reverse Filtration Purnps Slab 31 vy $ 645} ‘See Site Work and Concrete Tab $ 20,100 a Equipment 
Oivision 03 ~ Concrete Concrete. Interprocess Tanks Stab 225 cy $ 645] ‘See Site Work and Concrete Tatr + 145,300 [Treatment Equipment, 
[Division 03 ~ Concretes Concrete [Decarbonater Transier Pumps Stab 53 cy s 645] ‘Sev Site Work and Concrete Tab $ 34,100 [Treatment Equipment 
pivsin'03 = concrete [Ganerete Devarooneto Towers ang LV ansferPuron Sib oa ov : eas See She Wok ana Coneraie TaD 424800 [temmor Enunment 
Division 03 - Concrete Concrete [Civiorine Contact Basin Siab 538 cy $ 645) ‘See Site Work and Concrete Tarr + [Treatment Equipment s 346,900 [Added as part of TWA expansion 
[Division 03 - Concrete [Concrete [Chlorine Contact Basin Walls, including interior channel Walls 233 cy $ 1,090) ‘See Site Work and Conormte Tab $ Treatment Equipment s 253,600 |Added as part of TWA expansion 
piven 03 = conerese [Concrete lebionne Contact Basin Suspended Slab 20% ov s og ‘See Site Work and Conerete Tab $ Freatment Eatupmvent 5 230,100 [added as part ot TWA expansion 
|Divisvar) OS ~ Concretes Concrete [Chemical Storage Area Slab Bia cy s 6a6] ‘See Sie Work and Conervte Tat $ 524,600 |Chemical Storage 
Division 03 ~ Concrete Concrete [Chemical Storage Area Walis; 72 cy 7 1,090) ‘See Site Work and Concrete Tab cs 78,300 |Chemical Storage 
ivsion 03 -concrene — [Conerete Siab for Process Buaing feat wv $ Bag ‘See Sita Workand Conerate Tat §4038,400 [process Buna 
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Location 


Engineer[R. Gallen 
Checkes By: [D, Mulauek 
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Loivisian 03 Concrete | Canerete Switchgear Stab as ey $ aas| Sa Site Works and Concrete Tat 29.800 [Etactncal 
loivsionO3—Conerete [concrete ranstorer Stab 38 ° ‘ sag] See Site Work and Conerete Tab 23,000 |Biectricat 
Division 03~Concrawe [Concrete Waste Eauallzation Wetwell Sit 123 oy $ 545) ‘Se Site Work and Conerew Ta 79,100 eames inane 
Division 03 = Concrete | Comenste Waste Equalization Werwell Walls 18) ov 5 1.090 Seg Site Work and Conerete Tab wii eee ee 
= = > 5 Waste Eaualization Wetwol & 
lowsion 03 - concrete [Concrete Prong Stab aa cy 5 | Seu Site Work and Concrete Fab fewer a 
Baan 
Kr ig esteriar Chain Link Fenes Around AWPF 2932 $ 53 
lmarovements 
> 
Division 05 ~ Metats Metals Misc. Metals Alowance 1 is $312,500] Enymeers Estimate paar aida sasacaal C* 437,500 
Division DS Finsshes | Finishes Coating Nlowance 2 is $416,567] Enghnmors Estimate 436,400 [oy et el © 583.333 
Proposal tom Wedeca, Costs incluces czone 
Divison 46 ~ Water ar  emerators, LOX system, Injection skids, reaction 
Wastewater Equipment [Earner bie send 2 Pa esti systems, destruct units, cooling systams, Ntrogen i sale as 2a cate aleiclnad, 
boost skid, ozone control panel, and pumps, 
[Scaled up from Fiagstatt Study. Costs imoiuda 
vision 46 - Water anc : . scour blawers, centrifugal pumps, chemical A 
WactewaterEaupment — |evement enc spatan ea S.7a1e24 esata Sia araial aaNet $ 5,741,700 |added as part of TWA expansion 
| Underorain system, and said mea 
[Division a6 - Water are | | panies tor 30 mas (Say and T 
en ceauerare —leauinment Intent Purnps (ta feed Fb 150 4 Cy 59,685 \mterpolate from feed pumas on equip page 238,700 ‘ 238,700 [active), add another 4 pumps for 14 
¢ us Img expansion. 
Getaber 2OIS Pall Proposal include her Skids, 
Division 46 —Water and J E Costs from the 14 mgd Palo Ako 
wipe 0 Treatmes 7 618, reverse fikration sequinment fs wr 7 
WWastensterEuuprrent, (eure itraitratton Treatment ' is 4377554 strainers, reverse fration pumps, CIP equipment. 4,377,600 |Fitration Treatment $ —— s7as.sa0 fone 
pens a equipment 
vision 46 Water ona ‘Ba9ed on July 2016 Sa. SF quate for FAP tank $7 
f RO Flush Tar 4124 0 r 
Wastewater Equiymem _[EMuenent ic aapeo = $64.0001 jer gal including appurtenances bic 
FFivaton Treatment Equament 
5 pumps for 10.mad (2 duty and 3 
vision 46 Water snd ~ Acta cust inveatyinterpoiatea vaste on 
WesenaterEeument {aime RO Trantor Pumps 200 a eA 74.786) ST niet ema $ 24,600) an anarer poser 14 
estimates ‘ciate 
: Proposal fram Pal inches carries fers, RO =. 
Division 45,— Water and te auipment 1 eA 13,042,857 Teed oumps, RO Skis, CP Paujoment. O° 13,042,900 |Fitraton Treatment  —48)434;000 | OR Manan 14mg Peds es 
Wastewater Eauipnant : JAwPr 
chemical pumps, Conta! panel andl startup 
Division 46 Water ana 2 pumas fr'30. mp, ald wnotner 2 
ae ter comerann — |auiement Deearbonator Transfer Pumps 28 2 eA 29,364] 158,800 [Fitration Trestment $ rT airliner 
bivision 46 — Water ana [574717 proposal ory Daniel Mechanvaal [nelaaes FZ desarbonators or 10 Maa, ada 
Eavpmen Decaronstor eA 756.875 (4) aecartanatar towers low destnibutor system, 758,900 | Fitravon Treatment + 756.900 Jarother 2 aecaroonators tor 14 mal 
Wastewater Equipment 
media, fan system expansion 
Division 46 Water ana 2 bumps for 10 mgt, add another 1 
ee * 1" 
[WectaueterEaperane [eRument UY/AOP Trantor Pumos 50 2 fA 35.424 0,900 JUv/AOR $ peli tea ecir 
sion 48 ~ Water and Emotes Yor 10 meu, add another L 
ven iniuent Fiowmete ; ve x : 
ie Eee [eaupment LUV influent Flowineters 18 2 Py 2315 Assumed 18° flowmeter 18.700 Juv/AoP $ Se eAlerts 
Dhision 44 Water and 2 miners for 10 me, add ancthar 7 
i in 4 : 
eceomterEeammeet__[ER¢PERt Stale Mixers 2 cA s 12,132 24.300 |uv/aoP $ set Oe ie cage 
ieee ca Ses 2 dy, 1 stanoiy 12mg ratod. Package includes a onateaiiee tease 
Equipment Lv system a eA aisa2.826 reactors. ballasts. UV lames, chemical Twed/stauic 4\532,900 |Uv/aoP $ 2544395 
Wastewater Equipment assumption of only reiting one (1) 
ising system 
| 14 mgs reacwra, 
Aaya | Faekage melons one 1) Marek Hyaraved me 
Wantewdiar Equipment Equipenient Lime System 1 EA 1,222,965 Storage Silo with High Density Lime Slurry £223,000 |Lime System 
a [Continuous Production and Metering System 
Division 46 - Water and _ Diaphragm pump Includes Valves and ae 
weiner Coulter Equipment Hydrogan Peroxide Metering Pumps 2 cA 37,500 Jappurtenances 75,000 |Chemical Dosing 
Division 46 — Water and g Diaphragm pump, includes valves and 5 
MemewaterEeopment, (eauRment Sodium Hydroxide Metaring Pumps 2 cA 37.500 fered a 75,000 chemical Dosing 
Division 46 — Water and Diaphragm pump. includes valves anc 
spmme in Hypoch rm 4 7, 
sterEaupment — fewuement Sodium Hypochlorite Metering Purmps cA 37/800 Sabeae 150,000 |thereical Dosing 
[ Brown+Caldwell 
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Location 


Division) 46 ~ Water and 


[20 mgd GWR with Flex Expansion to 24 mgd TWA 


(Sen José 


‘Diaphragm punip. includes valves ana 


Date; [1272772020 
BC Project Number:| 252772 


Estimate Version Numnber:[2.0 
Engineer[R. Gullen 


‘Checkes By: |B. Mukaoek = 


Wastewater Equipment —_|Eau'Pmen Aa, Ammonia Meterne Pumps EA 37.500 edeiebon s 75,000 | Chemical Dosing 
+t a 
Finesse Weak Disphragm pump, inchides valves 
Wastewater Equipment [eaument Sodium Bisullite Metering Purnas 2 EA 27.500 feria s 75,000 | Chemical Dosing 
Division 46 = Water ana 6 
Wastewater Eduipmant Equipment Waste Equalization Purp: 40 4 mA 151.800 $ 807,200 |Addivional Pumping Requirements 
+ 


[Bivsion 43 — Process Gas 
and Liquid Handing, 
Purification, and Storage 


|Special Construction 


Process Ballaing 


248) « 345% furnished and instalied 


Process Building 


Division 43 ~ Process Gas 
and Liquid Handling, 
Purticaton, and Storage 


Special Constrlcuon 


Interorocess Storage 160k, 375,000 gallons. 


a4 A 


$ 534,375.00) 


Neod two tanks fapprax 82,900 gallons each), 
Jassume soaled down costs based on costs for a 


375,000 stee! tank. assumes 15 minutes ot feed 


to the RO systern at uttinrate flows 


s 236,300 |Storage Tanks 


[Need two aadional tanks [appro 
195,200 gallons each}, assume 
[scaled down costs based on costs tor] 
4:375,000 stee! Yank, assumes 15 
minutes of (wed to ki RO syste at 


Division 43 — Process Gas 
land Liquid Handing, 
Purification, and Storage 


Special Construction 


Division 43 ~ Process Gas 


Purified Water Storage Clasrwall 


3,850,000 


Ftom DN Tanks cost proposul, need ane 4 MG 
tank For 10 ng 


$ 3,650,000 | Prestressed Conerete Tanks 


Canopies for clinic acrd and 
sadium bisulfite storage in UF CIP 
are, estimated from SVAWPC. 


Need an additional 4 MG Yank for 14 
ize. 


beliescan ol Spectal Construction | Chemical Storage Area Canony 1442 108 $ SE2208 | era aan fuananea tawe 
interpolation of unit cost based on 
Jase sn 
Division 43 ~ Procass Bas Fad anotinr tank to ACCTING 
Jana Liqwia Handing, Speciat Construction | RO Antiscatant (HOXLPE; Var.) . FA 4310] Assumes 30 aay storage ’ 4,400 |cnemical Tania 4,400 Jacana) storoge needed for the 14 
Purtication, and Storage mgt 
Division 43 — Process Gas [Aaded another tank le accommodate 
and Liquid Handling: Special Construction —|Hyarogen Peroxide Tank (HOPE, Vere) 2 cy 12275 ‘Assumes 30 day storage $ 12,300 {chemical Tanks 12/900 Jadcthionsl storage needed for the 14 
Puntication, and Storage c =] 
Division 83 — Process Gas [acidad prother tank to aczommadala 
aed Liquis Handling, Special Construction |Socium Bisafite Tani (HOXLPE, Vere) 1 a 5.793] Assuimes 30 aay storage $ 5,800 chemical Tanks 5,800 |adsihional storage nectied forthe 14 
[Puntication, and Storexe ny 
Division 43 ~ Provess Gas faced another tank t accommodate: 
land Liquid Handling, Special Construction |Socium Hydrexide Tank (Cartion Steet, Vert) i FA 48,000] Assumes 30 day storage $ 48,000 |chemical Tanks 28,000 | additional storage needed for the 14 
Purtication, and Storage vg 
vision 43 — Process Gas [Acced another tank to apeommodate 
and Liqaio Handing. Special Construction [Sodium Hynochlorite Tank {FRP, Ver:) : A 220.500) Assumes 7 day storage $ 220,500 {chemical Tanks 220500 |acitional storage needed farihe 14 
Purtication, and Storage 
vision 43 ~ Process Gas [Added another tank te accommodate 
amd Liquid Handling, Special Construction | Ssturc Acid Tank (Lined Stee, Vert) FY cy 13.4do| Assumes 30 aay storage $ 13,500 Chemical Tanks 13,500 Jadainianal storage needed for the 14 
Purtication, and Storage 
[Division 43 — Process Gas [acded another Tank to accammadale 
and Linus Handing, Special Construction Aqueous Ammonia Tank (Horr, Carton Steet) 1.000 1 A 12,000] Assumes 30 day storage $ 12,090 {chemical Tanks 12,000 |aotivonal storene Nesded for the 14. 
unticstion, and Storage mee 
feneacig <hre Mecnanical Pining ailawance 30% sot $25,701,300] 30% of Equipment Costs $ 7,710,400 12,752,822 |30% of Eauioment Costs 
Km A= Freer Recent svensk 5 not $7,740,400] 5% of Piping Allowance * 385,600 587,646 [54 of Piping Allowance 
eerie SPigey Mechanical Fiting allowance 8% hot $7,710,400] 84 of Pioing Allowance: $ 385,600 987,646 |5¥ of Piping Allowance 
a tea Mechanical [Supparts stiowance 3% sof $7,710,400] 5% of Piping Alowarce $ 285,600 587,646 [54% of Piping Aiowance 
incegranon | 
lowision 26 - Biecticai —_|Electnea Eiectneal Allowance 30% sot $25,701,300] 30% ot Enuinment Costs $ 7,720,400 11,752,922 |30% of Equrament Costs 
toma oc oa Nae lac Atowanes 25% Kol $9,740,400] 254 of Electrical Costs $ 2,427,600 2838:230 | 28% of Eictrcal Costs 


Use of contents on this sheet is subject to the limitations specified at the beginning of this document, 


jOuM Consumabies Granular Activated Catbon Media Replacement 17,280 CF $ 61 [Based on replacement every 2 veors s 1,046,200 |Added as pat of TWA pxpansion 
Scaled back tor 14 med AWPF, 
O&M [Consumables UF Membranes Replacement 338 Membranes/vr $ 1980 Based ona typical membrane life of 3 years: $ 665,400 935,672 Joriginal costs were developed for 24 
AWEE 
[Sealed back for 14 mga AWPR. 
loan Iconsumaties RO Membranes Repiacemnt 388 detertrinesfe 3 a7 asad on a typical membrane life of § years $ 143,700 Seebe metberovered! 187,102 Joriginat costs were daveloged for 24 
mgd AWPE 
[Seales bach for 14 med AWPR, 
osm consumables Ly Laine Replacement 178 Lamps/ye s 198 lensed on 12,000 hour replacernent frequency — | $ 7 ha rea mammal 48,067 | original costs were develoned for 24 
lad ge AWPE 
[ Brown+Caldwell : 
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ater (ita72372020. 


Brownno 5 80 Projact Number-[152772 
Caldwell Estimate Version Number:[2.0 SSS 
Capacity: [20 mgd GWR with Flex Expansion to 24 mgd TWA Engineer|R.Gumen | 
Location: [San Jose Checked By:[D-MulaceK | 
7 Scale bck for 14 mga AWPF 
loam Iconsummabies Uy Ballast Replacement 26 Balast/yr s 73a Based on 5 yeas replacement frequency + 19.100 lepers re 26,679 forigindl costs wert deviled for 24 
gd AWPE 
[oaM [Consumables Pumping Equinment Consumables Be or $ 1.402.300 [2 of Pumping Eauipment Gost = 28.00 v 756 |2's of Pumping Equipment Gast 
OAM (Contumasbles Elevticsl Consumables 25 of $___ 9.710.400 [2% of Electrical Cost $ 794.300 3 Zas.058 [2% of Eectical Gost 
Kizal [Consummabies Inseumentation Consunaoies 2 vot $ — 2:427;600 |2%ot instrumentation & Contois Cost $ 45,600 $ Pct laiaeiapinae ade 
[Scalea bath Yor 14 mga ANPP, 

. Scaled beck for 10 mgd AWPF. onal costs were 4 aa . 
loam Powe: lottuant Pumps 2178420 swh $ 0.10] aretigedl r94 va ane $ 228,400 $ RBs coat Spat nk 
foam Power [Ozone generator Baio 500 ah = 00] = = = 3230;800 [Acced as par oF TWA expansion 
oaM Power [Dzone coating water pumas 143,769 ah $ 3.10 = $ 14.900 [Added as part of TWA expansion 
[ouM Fower Dzone destruct heater 710,240 « $ 0.19 $ ¥ 21.500 [Asded ws part of TWA expansion 
O&M Power [Ozone destruct blower 294,073 wn 3 10} $ £ 30,500 [Added as purt of TWA expansion 
fouw Power [GAC backwash pumps 114,362 “vn $ 0.10 = $ 11.900 [Aased as part of TWA expansion 
jouM Power BAC air scour biowers 37,794 ‘avn $ 010 = $ 4,000 [Added 9s part af TWA expansion 

Scales back for 14 mga AWPF 
AWPF. on st 
lou Power UF Av Seour sara Kn 5 a0] Vr eben Ar ni cara ial 500 $ 818 Jorignal costs were develoned for 24 
Jdevelopna for 24 mgd AWPF mgd AWE 
5 [Scaled back Tor 14 wigs AWPF, 
loam Power ur ap 5585 “wh s oa Pesta Del NET oye ie Mee |e 600 $ 1809 Jorignal costs were developed for 24 
aeveloned Yor 24 rgd AWPF papers 
‘Scale back for 14 mad AWE, 
rf ° 
joan Powe RO Transtor Pumps 2478320 “wn $ oo] RE LREATOC20 FAL BAP SON tS $26,400 $ 318.495 | oniginal costs were devnioned for 24 
eveloned Tor 24 mgd AWPE ee 
Scale back for 14 maa AWPR. 
lox power RO Fees Pumps 13,814,500 “wn $ 0 inevsne lec plein lame alameda C2 1,408,800 $ 2,774,659 |origial costs were developed for 24 
ldevetoned tor 24 mgd AWPE iahepeees 
[Scales back for 14 maga AWPF 
Scaled tack tor 10 mgd AVEPF. oral costs were we ; 
joa Power RO interstage Pures 272.290 wn $ oad] heed tn $ 28,200 $ SAS? longa cate Hare cove tor 24 
5 Seale back Tor 14 mga AWPR, 
loam poner ROK 984 ‘wh $ og Re Sa SE a EN 15 200 $ 443 lonigmal costs were developed for 24 
developed for 24 mga AWPE Feprias 
: [Scoted tack for 1A mga AWE, 
| Seakeo back for 10 mga AWPF, onynal costs were 
ower roonator 2 on ‘ 
lox we Decarsonator Feed Pumps 272,290 “wn a bao ions pee toe $ 28200 $ ASS | sid och pig Br BL 
Scalea hack for 14 me AWPR 
c original posts 
loum Power Decarbonator Blowers 217,832 “wn s oo] Rea DO Tee MCS Cr wae hg 22,600 $ 31.549 Jorigmal costs were daveloved for 24 
ievetoned for 24 mgd AWPE mgd AWPE 
” on e Scalec hack for 14 mga AWPF 
loam Power v/AOP Transtéy Pumos 843,580 kwh 8 0.0] eee ely Aa Se: Gia ies et | 5 ; 78.874 |orignal costs were devwloned for 24 
develonad Yor 24 med AWPE ge AWE 
> [Scaleo beck Yor 14 yng AWPF, 
ed ack fe AWPF. or 
loam Power uv system 41825,000 kwh $ oo iy car i ie a dala 188,900 $ 264,322 |original costs were developed Yor 24 
developed tor 24 mgd AWPP 
mgd AWPF 
Scaled back for 14 mas AWPR, 
a 7 
loam Power RO Cancentate Woste Pum 736,183 ‘wn 3 6.0 RAE ES AD GRU SIN SOR BOOS 76200 $ 108.480 | orignal costs were developed for 24 
deveiowed Tor 24 mgd AWPE 
rgd AWPF 
Soles nack for 14 mga AVP, 
joxM Power Waste Equalizabon Fumes 326,748 awn $ 010 eer aR ee enw CE NTO 33,900 5 47,324 [oviginal costs were developed for 24 
ldevetoned Yor 24 mga AWEE Napa 
- [Seatea back Yor 14 mga WPF, 
a rr ! - 
oun Power chemical Metering Punipes 19/080 wn s 0.9} inp tgady eng Aas acne $ 2,000 $ 2.761 Jongnal costs were developed for 24 
seveloned Yor 24 mgd AWB gd AWE 
ee [Beane Gesign taed ve 2,800 lb/@ay, Per DC Taman ec'an pan ar til oi 
loam ohernieue Liquia ryeer 84,000 $ it (eet elas aronarla 5 5 21.200 Asda ws part of TWA expansion 
Scaled back for 10 ingd AWPF. original cots based Laan poe ete a 
joxN chenments Sodium Bisulties 22,500 gal s 225 Jon Expedited Purified Water Program Estimates for | $ 48,400 ’ or713 [sacs pet (asks et 7” 
ee! 24 mgd AWPE 
|Scotes hack for 10 ingd AWPF, original casts basea ee 
oun lonernicans kg. Arnona 12917 po $ o10 or Expedited Puritea Water Program Estimates for | $ 1300 $ th, | apes net pin Po Sean 
eeepc Purified Water Program Estimates (or 
"es 24 mgd AWPE 
Seated back for 10 mad AWPF. orginal casts based deweronkee nee ae 
lokM lcnemicals tie Med 1,500 pal s 537 lon Expedited Punfied Water Program Estimates for | Ba00 $ area? [ore — ae: 
24 mgd AWPE Puritied Water Program Estimates tor 
24 mad AWPE 
Scaled back for 10 mgd AWPF. orginal costs based (isos evel bra 
smi 4 
JoaM lchermicats Hycrogen Peroxide 25,000 eal s 3a ar een Ped Waar Papo imate for 8 128,500 $ TROD re eer een send 
cla! 124 mgd AWPE 
[ Brown+Caldwell 
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Browne * 
Caldwell 5 


Foous:(Cost inpute and R&R 


Aspnet: AWPE (TWA) 


Capcly: [10 mgd GWR with Flex Expansion to 24 mgd TWA 


Location: [San José 


Sater 
‘BC Project Number: 


9272972020. 
fasi772 


[Scales hack tor 10 mgd AWPF, original costs based jr no - 1A mea vi 
one Cnerneate Sodium Hydronide 40,000 eal 3 288 on Expedited Purified Water Program Estimates for | $ 415,400 $ ekg | ene cents Deere acea 
Or od ANE Purified Water Program Estimates fr 
24mg AWPE 
Scaled back for 10 ma AWPF. original costs based ante bent for 22 mgs AMP 
oum chemicals | Sodium Hypochlorite $80,833 eal s 061 Jon Expeatted Purified Water Program Esumates for | § 527,400 $ Poe siay [VSIA coats beter on Peoethed 
es KATE Purified Water Progranr Estimates for 
28 mgd AWPE 
(sam ae Time ERT r = mE esata ta gg oe 2 SER, i EGR Vase on 13 igi caoe 
|Sualed back for-1O mgd AWPF, original onsis based Scaled pack. or 14 MESA WET 
any Chemica Suturc Ace 11,200 wl $ 1.00 on Expedited Purified Water Program Estimates far | $ 11,200 ‘ angry | Coma Retest ane 
dong MARE Purified Water Prograry Estimatos for 
+— 24 mad AWPE 
Scaled track for 10 med AWPF, original costs based RE EH OC EET ANT 
ouM coer RO Antiscatant 11,000 eal $ 2055 on Expadited Purified Water Program Estimates for | $ 226,200 $ sian | PEN Bate nl fo Esato 
peace prec Purified Water Program Estimates for 
12a mgs AWPE 
spaied ack ot 10 mes ANPE, offal poets pase Seales hack or TA mgs AWPF, 
loam lonerincaie RO Low pHi Cleaner S500 esl $ 687 on Expedited Purtiaa Water Program Estimates for | § 47400 5 (e,ghta | rears costs based on Expedia 
nifezyineh | Puree Wate Progpars Esta or 
20. mgd AWPE 
Scales back for 10 mis AWPF, original costs Hased esta ba for Asad Ber 
Leal crenveaie RO High oH Cleaner. 4500 fl $ 2.88 on Expedited Puntied Water Program Estimotes for | § 23,600 $ 224.n0n | RA nots sce cease 
Si rareore Pula Water Proprant Estimates for 
[2d med AWPE 
[Resumes one plant operator 20 assumes three adaHional plant 
oan babor Water Plant Operator 2.080 hours/vr $ 184.20 $ 339,500 |hours per week tor 52 woeks ine | 1,018,500 Joperators 40 hours pet week for 52 
veay (1 FTE) woeks in a year (3 FTES 
Assumes one servor mechanic 40 [Assumes two additional senior 
om labor sr Mechanics, 2080 hours/y $ ara $ 388,400 |hows per week tor 52 weeks ina | $ 716.800 | mechanic 40 hows per ween for'2 
yea (1 FTE) weaks ina voor (2 FTE) 
assumes one conirarech 20 Assumes two addtional contra tech 
oa Labor contro! Teen 2.080 noursiyr $ waar $ 358-400 [hours per werk for 52 works Ina | $ 718,800 |40 hours per wert for 52 weeks in 3 
voor (1 FTE) war (2 FTES 
Assumes on supervisor 40 hours 
om Labor Supenisor 2,080 howrs/vr $ 166.58 $ 46,500 per week for 52 weeks in a year (1 
FTE) 
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Table B-5. Cost Estimate Details: PL-2, 36-inch Purified Water Pipeline from San José AWPF to LGRP 


HydroScienced 


Date: 1/30/2020 


Project: Countywide Water Reuse Master Pian aga tasbur secs 
te PL2. Purified water PL from Diam 36 inch Prepared By: | Wald 
papocts San José AWPF to LGRP Length 95.490 fet Checked By: CLam 


Modified to 36" By: Joe Burg, BC, 12/3/2020 


[Cost Summary by Division 
Spec. Division ‘Subtotal Notes 
‘L- General Requirements s 500,000 


|2 - Sitework 
ai construction Subtotal $81,000,000 | 
‘Soft Costs Metric Value Cost Notes: 
Construction Contingency] 20,250,000. 
Construction Cost Subtotal] 101,250,000 


Percentage of materials costs (materials cost 


9% Taxon Materials (Applied to halt of subtotal)| 4,600,000 |estimated as 50% of construction cost subtotal) 


15% ‘Overhead and Profit 15,200,000 

‘Total Construction Cost| 121,050,000 
15% Owners Reserve for Change Orders| 18,200,000 
15% Engineering Services (Design)} 18,200,000 


13% Construction Management| 15,700,000 
12% Engineering Services During Construction| 14,500,000 


‘er Description Saas Plameter (my uamy 
1- General Requirements $ 
Traffic Control (Heavy Urban) $ 4,600,000 7% of Divisions 2-17 
2» Sitework $ 76,000,000 
36" Open cut pipeline 36 = ©=91,040 LF $ 720 $ 65,500,000 
36" HDD Pipeline 36 4450 LFS 1,008 § 4,500,000 
Sheeting and Shoring 7% 36 91040 LF $ 5040 § 4,600,000 
Potholing (Heavy Urban) 2% 36 95,490 ita & 1440 $ 1,400,000 


ANNUAL O&M COSTS Cost 


Labor Costs. 156,000 
Annual inspection and Pipeline Maintenance 95,490 LF 156,000 
TOTAL ANNUAL O&M COSTS 5 156,000 
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Table B-6. Cost Estimate Details: Rincondada WTP Extension, 36-inch Purified Water Pipeline from LGRP to Rinconada WTP 


HydroScienced 


Date; 1/4/2021 


Project: Countywide Water Reuse Master Plan 
x ene HS M $ Project Number: 437-001-105 
Diam 36 inch Prepared By: C Lam 
iinconada RWA Extension Pipeline 
Aspect: Rinconada RWA Extension Pipeline is apheinee 
Cost Summary by Division 
Spec. Division Subtotal 
fT General Requirements $600,000 
[2-Sitework $9,680,000 
15 Mechanical $ 150,000, 


25% Construction Contingency} $2,600,000 

Construction Cost Subtotal] $ 13,000,000 
, Es Percentage of materials costs (materials cost 

ox Tax on Materials (Applied to halt of subtotali} § CCUOOO | preied as SUE ar oomearlanr coat aneeses) 
15% Overhead and Prot] $ 2,000,000 
Total Construction Cost| $ 15,600,000 
15% ‘Owner's Reserve for Change Orders] $ 2,300,000 
15% Engineering Services (Design)] $ 2,300,000 
Construction Management} § 2,000,000 
Engineering Services During Construction] $___1.900,000 
'S__ 24,100,000 


em Description sicwe Diameter (in) Quantity 
1. - General Requirements 
Treffie Control (Heaw Urban) 7 36 12,400 50.40 $600,000 7% of DMsions 2-17 
2 - Sitework $ 9,680,000 
36" Open Cut Pipeline 36 12,400 720 $ 8,900,000 
Sheeting and Shoring 1 35 12,400 50.40 $ 600,000 


Potholing (Heavy Urban) 2% 36 12,400 14.40 _§ 180,000 
25 -Mechanical $ 150,000 
Metering Vault and POC $75,000 $ 150,000) 


ANNUAL O&M COSTS Cost 
Consumables: $ 3,000 
Mechanical 150.000. $ 3,000 _ 2% of Division 15 
[Labor Costs $ 20,000 
‘Annual Inspection and Pipeline Maintenance 12.400 LF $163 5 20,000_Cost based on 1 Operator hour per 100 ft pipe 
TOTAL ANNUAL ORM COSTS 5 23,000 
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Table B-7. Cost Es' 


ich Purified Water Pipeline from GWR Alignment to San José Muni Nortech/Tasman 


HydroScienced 


Date: 11/24/2020 


Countywide Water Rouse Master Pt 

gs ar ok ak ee Project Numiber: 437-003-105 
Diam 16 inch Prepared By: C Lam 
As 1DP2/3 PL -SJ Muni TWA 
nee Mn Length 13,200 feet 
[Cost Summary by Division 
‘Spee. Division Subtotal Notes 
1- General Requirements = 5300.00] —= 
$3,900,000] 


tem 


1- General Requirements 
Traffic Control (Heavy Urban) 


Deseription 


2- Sitework 
16” Open Cut Pipeline 
12" Open Cut Pipeline 
12" HDD 
Sheeting and Shoring 
Potholing (Heavy Urban) 
15 - Mechanical 


Metering Vault ard POC. 


Gg 150,000, 


Construction Contingency 1,100,000 


Construction Cost Subtotal] 5,500,000 
9% Taxon Materials (Applied to half of subtotal) ‘200,000 | SV FartaaTs Pe anata iatetboete lrranate's cet 
estimated as 50% of constvuction cost subtotal) 
15% Overhead and Profi 800,000 
Total Construction Cost] 6,500,000 
Owner's Reserve for Change Orders 4,000,000 
Engineering Services (Design) 41,000,000 


800,000 
800,000 


Construction Management 
services During Construction] 


Notes 


300,000 
300,000 7% of Divisions 2-17 
3,900,000 


ANNUAL O&M COSTS 
‘Consumables 
Mechanical 
Labor Costs 
Annual Inspection and Pipeline Maintenance 


‘Quantity 


Unit 


$ 3,000 
0 150,000_§ 


3,000 _ 2% of Division 15 
$ 22,000, 

$163 § 22,000 _Cost based on 1 Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS 25,000 


13,200 
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Table B-8. Cost Estimate Details: DP4, 12-inch Purified Water Pipeline from GWR Alignment to Santa Clara Northside 


HydroScienced 


Project: Countywide Water Reuse Master Pian 


‘Date: 11/24/2020 
Project Number: 437-001-105 
Z Diam 42 ineh Prepared By: C Lam 
Aspect: DP4 PL - SC/Northside TWA Length 2,600 feet 
‘Cost Summary by Division 
‘Spec. Division 

Sitewark 

15 - Mechanical 


‘Soft Costs Value Notes 
Construction Contingency] 
Construction Cost Subtotal] 


Percentage of materials costs (materials cost 
estimated as 50% of construction cost subtotal) 


on Tax on Materials (Applied to half of subtotal) 


Overnead and Prof 
Total Construction Cost| 
Overs Reserve for Chang Ones 
Engineering Services (Design) 
Construction Management| 
Engineering Services During Construction} . 
rata carat cost —2300,000 
—O——— SSS a a eee Se ee ee 
Skeor Diameter 


tem Deseription bane te) Unit Cost Total Cost Notes 


1- General Requirements 
Traific Contro} (Heavy Urban) 7% of Divisions 2-17 


12" Open Cut Pipeline 
12" HOD 


Metering Vault and POC 


‘ANNUAL O&M COSTS 
‘Consumehles: 1,500 
Mechanical 1,500 _ 2% of Division 15, 
Labor Costs 4,000 
‘Annual inspection and Pipeline Maintenance _2,600___LF. 4,000 _Cost based on 1 Operator hour per 100 ft pipe: 
TOTAL ANNUAL O&M COSTS $ 
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Table B-9. Cost Estimate Details: DP5, 16-inch Puri 


ied Water Pipeline from GWR Alignment to SJ Water Campbell 


HydroScienced 


Date: 11/24/2020 
ct: untywide Water Reuse Master Plan 
Pesto ‘Coetauiny Wits Hotes Master Poe Project Number: 437-001-105 
Diam 16 inch Prepared By: C Lam 
: PL. 
Aspect: DPS PL. SIW TWA arely Beso 


(Cost Summary by Division 


2 - Sitewark 
15 - Mechanical 


aa corctrction Subtotal | $700,000 
‘Soft Costs Metric Value 

Construction Contingency] 175,000 
Construction Cost Subtotal] $875,000 


Notes 


ntage of materials als 
on Tax on Materials (Applied to half of subtotal Leslee arene ict acaht deen teas 

estimated as 50% of construction cost subtotal) 
Overhead and Profit 100,000 


Total Construction Cost| 975,000 

Owners Reserve for Change Orders] $ $00,000 
Engineering Serves (Design| § 100,000 
Construction Menagement| $100,000 
EngineerngSenices Durng Conswuion| $100,000 
rata carat cost 3 —22400,000 


Ped Desdiiekion Steor Diameter 


Metric gn) usmity Unie Unit Cost Total Cost Notes 
$ 
Traffic Contro} (Heavy Urban) 5 7% of Divisions 2-17 
$ 
‘16° Open Cut Pipeline $ $400,000 
16" HOD 16250 FS $ 200,000 
Sheeting ana Shoring 1% 16 1350 UF $ $ 
Potholing (Heavy Urban) 2% 161.600 IF $ 
15 -Mechanical $450,000 
Metenng Vault and POC 2 us $75,000 $150,000 


‘ANNUAL O&M COSTS. Quanity 


Cost 
Consumables 


$ 3,000 
150,000_$ 3,000 _ 2% of Division 15, 
s 3,000 
Annual inspection and Pipeline Maintenance _1,600___LF $1.63 $ 3,000 Cost based on 1. Operator hour per 100 ft pipe: 
TOTAL ANNUAL O&M COSTS 5 6,000 


Mechanical 2% 


Labor Costs 
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Table B-10. Cost Estimate Details: DP10/11, 30-inch Purified Water Pipeline from GWR Alignment to Santa Clara Jenny Strand Park/Valley Water Treated Water PL 


HydroScienced 


Date: 11/24/2020 


teem Desoription 


1- General Requirements 
Traffic Control (Heavy Urban) 


12° Open Cut Pipeline 
42" HOD 

‘Sheeting and Shoring 
Potholing (Heavy Urban) 


Metering Vault and POC 


Project: Countywide Water Reuse Master Plan Risnaheten dott 
aspect: DP10/14 PL - Santa Clara/Jenny Strand Diam 30 inch Prepared By: C Lam 
TWA Length 11.200 feet 
Cost Summary by Division 
‘Spec. Division Notes 
1- General Require $ 
|2-Sitework = = ls 7 _ 
15 - Mechanical s 


‘Construction Contingency] $ 
Construction Cost Subtotal] $ 
“f Percentage of materials costs (materials cost 
Tax on Materials (Applied to hatf of subtotat)| $ essirtstad ax Uv Gro ear uakion secant 
Overhead and Protit| $ 
Total Construction Cost|$ 12,125,000 
‘Owner's Reserve for Change Orders} § 
Engineering Services (Design)} $ 
Construction Management] $ 
$ 


Total Cost 


500,000 
500,000 7% of Divisions 2-17 


Unit Cost 


$75,000, 


‘ANNUAL O&M COSTS: 
‘Consumables 
Mechanical 
Labor Costs 
Annual inspection and Pipeline Maintenance 14,200 LF 


Cost 
$ 3,000 
150,000. $ 3,000 _ 2% of Division 15 
$ 18,000 
$1.63 5 118,000 Cost based on 1 Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS _§ 
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Table B-11. Cost Estimate Details: Purified Water Booster Pump Station from LGRP to Rinconada WTP (RWA Flex) 


HydroScienced 


Spec. Division 


Date: 12/1/2020 


Project: Countywide Water Reuse Master Plan 
Project Number: 437-001-105 
Aspect: Rinconada Purified Booster Pump Flow 16,667 gpm Prepared By: C Lam 
Station DH 240 test 
Horsepower 1,709 Np 
|Cost Summary by Division 


Subtotal 


Notes 


1+ General Requirements 840,000 
2 - Sitework 1,010,000 
[3 - Conerete 1,450,000 
12. - Equipment 850,000 
15 - Mechanical 350,000 
|16 - Electrical 2,200,000 


17 - Instrumentation and Control 


1,000,000, 
Raw Construction Subtotal 


Construction Contingency 


Construction Cost Subtotal 9,630,000 

9%) Tax.on Materials (Applied to halt of subtotal) 430,000 
15% Overhead and Pront| 1,440,000 
Total Construction Cost| § 11,500,000 

15% Owners Reserve for Change Orders| 1,730,000 
15% Engineering Services (Design) 1,730,000 


Construction Management| 
Engineering Services During Construction} 
TOTAL CAPITAL COST| 
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trem Unit Cost 
4-General Requirements 
‘Mobilization/Demobilization 10% 
Bonds, insurance, permitting 


686,000 10% of Divisions 2-17 
150,000 
1,010,000 


p| 
ir 
oo 


Site Preparation, Excavation, and Offhauling. 1 Ls $ 250,000 
Earthwork (Rough Grading, Backfill, Compaction) 4 is $ 200,000 
Finish Grading, Compaction 1 us $ 60,000 
Asphalt Paving 1 ts $ 50,000 
Civil Site Work/Fencing 1 is $ 200,000 
Access Road 1 Ls $ 100,000 
‘Stormwater Management/SWPPP a Ls $ 125,000 
Landscaping and irrigation 1 Ls $ 25,000 
‘Structural Concrete 18 inch 1 us $ 100,000 
Equipment slabs 12 inch 1 us $ 200,000 
Building slabs 18 inch 1 us $ 250,000 
Miscellaneous Concrete 18 inch 1 uw. $ 100,000 
CMU Building. 25 X 40 foot 1 us $ 800,000 _+HVAC, finishes, aesthetics 
11- Equipment $ 850,000 


BS 


Centrifugal Pumps 750,000 
Meters (flow, pressure, power, etc.) 100,000 
15 -Mechanical 350,000 
Water/Sewer/Storm Utility improvements 100,000 
Yard piping, Valves, and Appurtenances 250,000 


eee 
ra 
«ofa w 


Electrical Allowance (MCC, wiring, panels) & us $ 1,600,000 
Standby generator 1 Ls. $ 600,000 
17-1&c $ 1,000,000 
1&C/SCADA/Programming Allowance $ 1,000,000 
|ANNUAL O&M COSTS Quantity Unit Value Notes 
Consumables $ 
Equipment 2% $850,000 $ 17,000 2% of Division 11 
Mechanical 2% $350,000 $ 7,000 2% of Division 15 
Electrical 2% $2,200,000 $ 44,000 2% of Division 16 
instrumentation 2% $1,000,000 $ 20,000 2% of Division 17 
Power Costs $ 1,909,000 
Electricity Requirement 1,709 hp 10,048,451 ‘kWh $019 $ 1,909,000 50% utilization only assumed 


TOTAL ANNUAL O&M COSTS $ 1,997,000 
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Table B-12. Cost Estimate Details: PS-1, Purified Water Pump Station (up to 10 mgd) from San José AWPF to LGRP (Near-Term GWR Project) 


HydroScienced 


Date: 12/1/2020 


Project: Countywide Water Reuse Master Plan. 
Project Number, 437-001-105 
Aspect: PS-1 (10 MGD). Purified water from Flow 6945 gpm Prepared By; C Lam 
San José AWPF to LGRP. DH 375. teet Checked By 
Horsepower 1,113 hp Check Date: 
Cost Summary by Division 
‘Spec. Division ‘Subtotal Notes 
{L- General Requirements $880,000 
}2 - Sitework $1,400,000 
3- Concrete $_ 1,280,000 
12. - Equipment $ 600,000 
[15 - Mechanical $700,000 
116 - Electrical ¥__ 2,300,000 
17 - Instrumentation and Controt $1,500,000 
Raw Construction Subtotal | $ 8,660,000 
Soft Matric Value Cost Notes 
Construction Contingency 170,000 
Construction Cost Subtotal) $ 10,830,000 
9% Tax on Materials (Applied to haif of subtotal] $ 490,000 
15% Overhead and Profit] $ 1,620,000 
Total Construction Cost] $ 12,940,000 
15% Owner's Reserve for Change Orders| $ 1,940,000 
15% Engineering Services (Design)| $ 1,940,000 
13% Construction Management] $ 1,680,000 
12% Engineering Services During Construction] $1,550,000 


TOTAL CAPITAL COST| $ 20,050,000 
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tem 


1- General Requirements 
Mobilization/Demobilization 10% 1 
Bonds, insurance, permitting 


& 


778,000 10% of Divisions 2-17 
100,000 


» Edo 


Site Preparation, Excavation, and Offhauling 4 us $ 300,000 
Earthwork (Rough Grading, Backfill, Compaction) 4 us $ 200,000 
Finish Grading, Compaction: a is $ 50,000 
Dewatering 4 is $ 50,000 
Asphalt Paving. 1 i $ 150,000, 
Shoring f, Ls $ 50,000 
Givil Site Work/Fencing 4 Ls $ 100,000 
Access Road 4 is $ 100,000 
Stormwater Management/SWPPP 1 is $ 300,000 
Landscaping and irrigation i us $ 100,000 
‘Structural Concrete 18 inch 2 us $ 400,000 
‘Vaults: 12 inch 4 us $ 200,000 
Equipment slabs: 12 inch 4 us $ 100,000 
Building slabs 18 inch 41 us $ 75,000 
Miscellaneous Concrete 18 inch ri Ls $ 200,000 
CMU Building 25 X 40 foot 1 us $ 300,000 
Vertical turbine pumps, cans, housing, oi is $ 400,000 
‘Surge Tank 1 is $ 100,000 
Meters (flow, pressure, power, etc.) 4 us $ 100,000 


Water/Sewer/Storm Utility improvements 
Yard piping, Valves, and Appurtenances 


200,000 
500,000 


& G! 


$ 
$ 
Electrical Allowance (MCC, wiring, panels) 4 is $ 1,500,000 
Standby generator » 4 us $ 800,000 
1&C/SCADA/Programming Allowance $ 1,500,000 
ANNUAL O&M COSTS Quantity Unit Value Cost Notes: 
Consumables $s 102,000. 
Equipment 2h $600,000 $ 12,000 2% of Division 11 
Mechanical 2h $700,000 $ 14,000 2% of Division 15 
Electrical 2% $2,300,000 $ 46,000 2% of Division 16. 
Instrumentation 2% $1,500,000 $ 30,000 2% of Division 17, 
Power Costs $ 1,047,000 
Electricity Requirement 1,113 hp kWh $0.16 $ 1,047,000 


TOTAL ANNUAL O&M COSTS $1,149,000 
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Table B-13. Cost Estimate Details: PS-1, Purified Water Pump Station (Flexible Expansion, up to 24 mgd) from San José AWPF to LGRP (GWR Flex) 


HydroScienced 


Date: 12/4/2020 


Project: Countywide Water Reuse Master Pian eral Nannaradraniedoe 
roject Num 
PS-1 (Expand to 24 MGD). Purified water from Flow 46,667 gpm Prepated By: C Lam) 
nanert! San José AWPF to LGRP DH 400 feet Checked By: 


Horsepower 2877 hp Check Date: 
[Cost Summary by Division 


1 General Requirements 

2 -Sitework 

/3 -Goncrete 

11 - Equipment 
15- Mechanical 

[16 Electrical 

17 - Instrumentation and Contro} 


Construction Contingency] $1,350,000 
Construction Cost Subtotal| $ 6,730,000 


9% Tax on Materials (Applied to half of subtolal)] $ 300,000 
15% Overhead and Profit] # 1,010,000 
Total Construction Cost] $ 8,040,000 

15% Owner's Reserve for Change Orders| $ 4,210,000 
15% Engineering Services (Design)} $ 1,210,000 


Construction Management] 1,050,000 
Engineering Services During Construction] $ 960,000 
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tem Description Total Cost Notes 
1- General Requirements $s 630,000 
Mobilization/Demobilization $ 475,000 10% of Divisions 2-17, 
Bonds, insurance, permitting $ 150,000 
s 350,000 
Site Preparation, Excavation, and Offhauling 1 is $ 100,000 
Earthwork (Rough Grading, Backfill, Compaction) 4 is $ 75,000 
Dewatering. 1 us $ 25,000 
Shoring a us $ 50,000 
‘Stormwater Management/SWPPP a is $ 75,000 
Landscaping and irrigation 1 us $ 25,000 
$ 200,000 
Equipment slabs is $ 100,000 
Miscellaneous Concrete is $ 100,000 
11 - Equipment s 900,000 
Vertical turbine pumps, cans, housing Ls $ 800,000 
Meters (flow, pressure, power, etc.) us $ 100,000 
‘15~ Mechanical $ 
Water/Sewer/Storm Utility improvements $ 
Yard piping, Valves, and Appurtenances $ 
16 - Electrical $ 
$ 
47-1&C $ 
1&C/SCADA/ Programming Allowance $ 
ANNUAL O&M COSTS 
Consumables + 
Equipment 2% $900,000 $ 18,000 2% of Division 11 
Mechanical 2% $300,000 $ 6,000 2% of Division 15. 
Electrical 2% $1,500,000 $ 30,000 2% of Division 16 
Instrumentation 2% $1,500,000 $ 30,000 _2% of Division 17 
$ 16659, 
Electricity Requirement (Deita from 10 mgd) 10,369,304 kWh $0.16 $ 1,659,000 
TOTAL ANNUAL O&M COSTS $ 1,743,000 
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Flexible Implementation of Potable Reuse - via San José AWPF 


Table B-14. Life-cycle Unit Costs for San José 10 mgd Near-Term GWR Project 


‘San Jose Near Term Summary of Lifecycle Unit Costs ($/AF) 
40 mgd 
Unit Costs, excluding ROC management | Unt Costs, excluding R&R and ROC management ROCM Unit Costs Only [inte costs, including ROC management 
Low Estimate (Upper Lowest Cost Highest Cost 
Bound Yield) Bound Yield) Option Estimate | Option Estimate | ‘owEstimate | High Estimate 
100-Yr Lifecycle: 2,400 2,400 | $ 2,000 | $ 2,000 | $ 200 200] $ 2,600 | $ 2,600, 
[_ 30Yr Lifecycle: 3,400 3,400] ¥ 2,900] 2,900] $ 200 200| § 3,300 | $ 3,300 
T ROC management costs included for context only. The estimated ROC management lifecycle costs are based on Portfolio 4 as calculated in Task 6 - Evaluation of ROC Management Options Final Report (GHD. 
2020), deescalated from Jan 2020 $ to Jul 2019 $ using the ENR Construction Cost Index for San Francisco. The flexible implementation scenarios assume that the ROC management strategy will be implemented in 
the near term with sufficient capacity to manage ROC from a 24 mgd plant. Although ROC management capital costs for the near term would be the same as in Portfolio 4, the O&M costs would be lower due to lower 
\olumes of ROC, lowering the actual lifecycle cost for ROC management. 
Lifecycle Cost Calculations, excluding ROC management 
Average Water Average Water 
Operations Year Estimated Costs, excluding ROC management (August 2019 Dollars) Present Value Costin | supply system | PTeS°MtV8lve | Supply syetem | Present Value Vela 
Year 2019, excluding ROC: Yield In 2019, In 2019, Lower 
# management: Meld tener Upper Bound (AF) Ptekd Lever Sou Bound (AF) 
Bound (AF) (AF) 
Capital Cost O&M Cost, R&R Total Cost. 
TOOYr Lfeaydle:| _ $455,000,000 '$870,000,000 675,000,000, $2,000,000,000 '$790,000,000 | 4,400,000 340,000, 7,100,000 340,000 
30-Yr Lifecycle: $455,000,000 $265,000,000 $115,000,000 $830,000,000 $595,000,000 330,000 192,000 330,000 192,000 
EE) 30 30 30 
2020 $0 $0 $0 
2021 $0 $0 $0 
2022 50 50 50 
2023 $0 30 30 
2024 $13,750,000 $0 $23,750,000 $100.806,298 
2025 $13,750,000 $0 $213,750.00 $98,505,390 
2096 113,750,000 50 $13,750,000 $96,171,130 
2097 S113,750,000 $0 $23,750,000 $93,802,202 
2028 Year 1 ‘$8,700,000 $0 $8,700,000 $7,011,035, 11,000 8.865, 11,000 8.865 
2005_| Year $8,700,000 $0 $8,700,000 $6,844,897 17,000 3.654 71,000. 3.654 
2030 Year 3 $8,700,000 $0 $8,700,000 $6,682,595. 11,000 8.449, 11,000 8.449 
2031 ‘Year 4 $8,700,000 $0 $8,700,000 $6,524,338 11,000 8,249, 11,000 8.249 
2032_| Year’ $8,700,000) 50 $8,700,000 $6,369,733 17,000 8,054 11,000 8,054 
2033 Year 6 $8,700,000 $0 $8,700,000 $6,218,791 11,000 7,863, 11,000, 7,863, 
2034_| Year? $8,700,000 $0 $8,700,000 $6,071,426 11,000 7.677 11,000. 7877 
2035, Year 8 $8,700,000. $204,002 $8,904,002 $6,066,546 11,000 7,495, 11,000 7,495, 
2036 Year 9 $8,700,000 $0 $8,700,000 $5,787,090 11,000. 7317 11,000 7347 
2037 Year 10 $8,700,000 $1,953,104 $10,653,104 $6,918,341 11,000 7,144 11,000 7144 
2038 Year 11 $8,700,000 $0 $8,700,000 $5,516,070 11,000 6,974 11,000 6974 
2039 Year 12 $8,700,000 $0 $8,700,000 $5,385,358 11,000 6,809, 11,000 6,809 
2040 Year 13 $8,700,000 $0 $8,700,000 $5,257,743 11,000 6.648 11,000 6,648 
2041 | Year 14 $8,700,000 50 $8,700,000 $5,133,152 1,000, 6.490 11,000 6.490 
2042 Year 15 $8,700,000 $1,893,401 $10,593,404 $6,102,180 11,000. 6,336 11,000 6,336 
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‘Average Water Average Water 
Operations Year Estimated Costs, excluding ROC management (August 2019 Dollars) Present Value Costin | supply System | Present Value | sical system | Present Value Vield 
Year 2019, excluding ROC ‘Yield in 2019, in 2019, Lower 
# ‘management Wold, UePer | Upper Bound (F) [Ye Lower Bound) Bound (AF) 
Bound (AF) on 
Year 16 $8,700,000. $204,002 $8,904,002 $5,007,484 11,000 

2044 Year 17 $8,700,000 $0 $8,700,000 $4,776,815 11,000 6,040 11,000 6,040 
2045 | Yeari 38,700.000 $0 $8,700,000 $4,663,620 £2,000 5.897 1,000. 5,897 
2046 ‘Year 19 $8,700,000 $0 $8,700,000 $4,553,108 11,000 5,757 11,000 5,757 
2047 Year 20 $8,700,000 $17,346,510 $26,046,510 $13,308,314 11,000 5,620 11,000 5,620 
2048 | Year 21 38,700,000 30 $8,700,000 54,399,877 12,000 5.487 12,000 5487 
2049] Year 22 $6,700,000 $0 $8,700,000. $4,237,036 1,000 5.357 72,000 5257 
2050 | Year23 38,700,000 $0 $8,700,000 $4,136,633 72,000 5.230 2,000 5.230 
2051 | Year24 38,700,000 $704,002 $5 504,002 $4,133,308 71,000. 5.106 72,000 5106. 
2052 Year25 $e,700,000 ESERPEETE 391,929,485 $a 603 146 7,000 4.985; 77,000 4.985 
(2053 Year 26 $8,700,000 $0 $8,700,000 ‘$3,849,473 11,000 4.B6T 14,000 4.867 
2084 | Year27 $8,700,000 $0 $8,700,000 $3,758,253 72,000. 4.752 7,000 4.752 
2055 | Year 28 $6,700,000 30, $6,700,000 $3,009 195) 7,000 4,639) 77,000 4,639 
2058 | Year 29 $8,700,000 0 $6,700,000 $3,582 247 77,000 4599 7,000. 4529 
2057 Year 30° $8,700,000 $7,495,939 $16,195,939 $6,510,693 11,000 4,422 11,000 4,422 
2058 Year 31. $8,700,000 $0. $8,700,000 $3,414,484 14,000, A3iT 11,000 4BAT 
2059 Year 32 $8,700,000 $12,989 $8,712,989 $3,338,549, 4,215, 11,000 A215, 
2060 Year 33 $8,700,000 $191,013 $8,891,013 $3,326,033 4415 14,000 4,415 
2061 | Year 34 $8,700,000 30. $8,700,000 $3,177,455 40i7 1,000 4.017 
2062 Year 35 $8,700,000 $0 $8,700,000 $3,102,160 3,922 11,000 3,922 
2063 Year 36 $8,700,000 $0 $8,700,000 $3,028,649 3,829 11,000 3,829 
2064 Year 37, $8,700,000 $0 $8,700,000 $2,956,880 3,739, 11,000 3,739 
2065 | Years $8,700,000 $0 $8,700,000 $2,680,822 3,650 12,000 
2066 Year 39 $8,700,000 $0 $8,700,000 $2,818,404 3,563 11,000 3,563 
2067 Year 40 $8,700,000 $19,015,508 $27,715,508 $8,765,800 3,479 11,000 3,479 
2068 | Yearai $6,700,000 $191,013 $5,591,015, $2,745 394 3.397 12,000 3.397 
2069] Year a2 $6,700,000 30. $6,700,000 $2,622,754 3.316 1,000. 3316 
2070 | Yearas 38,700,000 30 $6,700,000 $2,560,603 3.238 2,000 3.258 
2ora_|—Yearaa 35,700,000 0 $5 700,000 $2499.92 361 77,000 ERG 
2a72 | Year a $8,700,000 ESREERION $10,593,401 $2,971,857 3.086, 1,000 3,086 
2073 Year 46 $8,700,000 $0 $8,700,000 $2,382,849 3,013 11,000 3,013 
2074 | Year $8,700,000 $0 $8,700,000 $2,206,384 2984 77,000 2941 
2075 | Year a8 $6,700,000 F989 $6712.58 $2,274,647 2872 77,000 2872 
2076 | Year a8 $8,700,000 FioLo13 $6891,013, $2,266.120 2,804 17,000. 2.804 
2077 Year 50, $8,700,000 $101,508,875, $110,208,875, $27,424,135 2,737, 14,000 2,737 
2078 Year 51. $8,700,000 $0 $8,700,000 $2,113,588 2.672 11,000 2,672 
2079 Year 52 $8,700,000 $0 $8,700,000 $2,063,503 2,609 11,000 2,609 
2080] Year 53 $8,700,000 $0 $8,700,000 $2,014,605 2.547 1,000 2.547 
20814 Year 54 $8,700,000 $0 $8,700,000 $1,966,866 2,487 11,000 2,487 
2082 Year 55 $8,700,000 $0 $8,700,000 $1,920,257 2,428 11,000 2,428 
2083 Year 56 $8,700,000 $12,989 $8,712,989 $1,877,553 2,370 11,000 2,370 
2084 Year S7 $8,700,000 $0 $8,700,000 $1,830,328 2,314 11,000 2,314 
2085 | Year 5a $8,700,000, $aLO1s $6,894,013, $1,626,189 3,000. 2.259 
2086 Year 59 $8,700,000 $0 $8,700,000 $1,744,611 2,206 11,000 2,206 
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Average Water Average Water 
Present Value Cost in Present Value Present Value Yield 
Year | Operations Year Estimated Costs, exoluding ROC management (August 2019 Dollars) 2019, excluding Roe | SUPPIYSistem | aT ooge, | Supply System | oto Lower 
+ = Weld, Upper | uocer Bound (a) |e! Lower Bound] Es a 
sein Bound (AF) an 
Year 60, $58, 700,000 $22,635 461 $31,335 461 $6,134,796 
2088 Year 6 $8,700,000 $4553 $8,704,553 $1,663,777 11,000 2.103 
2089 [Year 62 $8,700,000 $6,680 $8,706,690 $1,624,750 11,000 2,053 
2090 Year 63 $8,700,000 $9,734 $8,709,734 $1,586,804 11,000 2,004 
2091 Year 64 $8,700,000 $27,010 $8,727,010 $1,552,275 11,000 1957 
2092 Year 65 $8,700,000 $19,997 $8,719,997 $1,514,273 11,000 1.910 
2098 Year 65 $8,700,000 $219,250 $8,919,250 $1,512,171 11,000 1.865 
2094 Year 67 $8,700,000 $39,473 $8,739,473 $1,446,581 11,000 1,821 
2095 Year 68 $8,700,000 $54,633 $8,754,633 $1,414,751 11,000 1778 
2098 Year 69 $8,700,000 $TA8EL $8,774,861 $1,384,418 11,000 1.735 
2097 Year 70 $8,700,000 $3,215,488 $11,915,488 $1,835,369 11,000 1,694 
2098 Year 71 $8,700,000 $136.405 $8,836,405 $1,328,838 11,000 1.654 
2099 Year 72 $8,700,000 $194,375 $8,894,375 $1,305,860 11,000 1.615 
2100 Year 73 $8,700,000 $238,801 $8,938,801 $1,281,284 11,000 1577 
2101 Year 74 $8,700,000 $502,273 $9,202,273 $4,287,792 11,000 1.539 
2102 Year 75 $8,700,000 $437 ,711.802 $146,411,802 $20,003,758 11,000 1.503 
2103 Year 78 $8,700,000 $513,181. $9,213,181 $1,228,938 11,000 1.467 
2104 Year 77 $8,700,000 $649,197 $9,349,127 $1,217,520 11,000 1,433 
2105 Year 78 $8,700,000 $812,019 $9,512,919 $1,209,494 13,000 1,399 
2108 Year 79 $8,700,000 $1,007,906 $9,707,908 $1,205,036 11,000 1,385 
2107 Year 80 $8,700,000 $19,995,787 $28,695,787 $3,477,583 11,000 1,333 
2108 Year 81 $8,700,000 $1,503,618 ‘$10,203,618 $1,207,253 11,000 1,302 
2109 Year 82 $8,700,000 $1,809,182 $10,509,182 $1,213,942 12,000 1271 
2140 Year 83 $8, 700,000 $2,346,193 $11,046,193 $1,245,737 12,000 1.242 
2431 Year 84 $8,700,000 $2,541,805 $11,241,805 $1,237,754 11,000 4.212 
2112 Year 85 $8,700,000 $2,967,959 $11,667,959 $1,254,232 11,000 1,182 
2113 Year 86 $8,700,000 $3,431,079 $12,134,079 $1,273,114 12,000 1154 
2414 Year 87 $8, 700,000 $3,926,094 $12,626,994 $1,293,757 1,000 1127 
2115 Year 88 $8,700,000 $4,462,857 $13,162,857 $1,316,702 3,000 7,100 
216 | __Year®o $8, 700,000 $4,992,190 $13,692,190 $1,337,196 11,000 1.074 
2117 Year so, $8, 700,000 $12,413,439 $21,113,439, $2,013,403 11,000 1,049 
2118 Year 91 $8, 700,000 $6,288,487 ‘$14,988,487 $1,395,242 7,000 1,024 
2119 Year 92 $8, 700,000 $6,638,423 $15,338,423, $1,393,982 77,000 7,000, 
2120 Year 93 $8, 700,000 $7,155,454 $15,955,453 $1,406,524 12,000 976 
2iai | __Years4 $8,700,000 $7,536,004 $16,336,004 $1,415,115 11,000 953 
2122 Year 95 $8, 700,000 $8,067,748 $16,767,748 $1,418,096 11,000 930 
PIPE] Year 96 $8, 700,000 $8,452,078 $17,152,078 $1,416,225 7,000 308 
Bad Year 97 $3,700,000 $8,739,687 $17,439,687 $1,405,850 11,000 887 
2195 Year 98 $8,700,000 $8,960,934 $17,560,934 $1,389,949 11,000 66 
2136 Year 93 $8,700,000 $9,287,374 $17,987,374 $1,382,094 11,000 845 
2127 | Year 100 $8,700,000 $135,460,739 $144,160,739 $10,814,380 11,000 825 
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Table C-1. Overview of Costs for Various San José Pipeline Diameter Options 


CoRe Plan, CoRe Plan, 1D no. Project element Location or start point End point (in) power | “cry | miles) | capital annual | Rounded | 
App.A6 | App A-10, Att. C (hp) ox | Capital 
O&M 
[-  rabiec-2 [Pert fluent Pipeline [SSC RWF___—[San José AWPF_| 
= [Table C4 |PL-O Purified Water Pipeline 
— [Table C-12 PS-OPF [Pump Station (24 mgd) 320] $ 3.4] 
[Table 6 a LGRP-1. ILGRP Site Improvements. 
g - PL Easements Easement* 
TOTAL 
& Table C-2 PL-Eff Effluent Pipeline SJ/SC RWE [San José AWPF 
- [Table CS PLS Purified Water Pipeline [San José AWPF LGRP 
- [rable C2 |[PS-OPF [Pump Station (24 mgd) [San José AWPF. GRP. 245] $3.4 
Table 6 - LGRP-T ILGRP Site Improvements |= 5 
x - PL Easements Easement” a = 
TOTAL 
— Table C-2 |PL-Eff [Effluent Pipeline ISJ/SC RWF San José AWPF 
EF [Table C6 PLOPS, Purified Water Pipeline [San José AWPF Levi Stadium 
= [Table C7 PL-OP2 Purified Water Pipeline [lew Stadium [Pruneridge Ave 
- [Table C8 |PL-OP3- Purified Water Pipeline |Pruneridge Ave |LGRP- 
= Table C-12 PS-OPF [Pump Station (24 mgd) [San José AWPF LGRP_ 
[Table 6 = ILGRP-1. ILGRP Site Improvements. 
— - PLEasements  |Easement” a 
TOTAL 
[  frabiec:3_PL-Ef-48in___[EffluentPipeline-48inch___[S/SCRWF__| 
= [Table C-9 |PL-S-30 in Purified Water Pipeline [San José AWPF 
a [Table C-13 PS-S-16 mgd Pump Station (16 mgd) San José AWPF 
Table 6 Pe LGRP-1. ILGRP Site Improvements: = 
| - PL Easements Easement” a 
TOTAL 
5 Table C-3 PL-Ef-48 Effluent Pipeline - 48-inch SJ/SC RWF San José AWPF 
= Table C-10 }PL-OP 1-24 Purified Water Pipeline |San José AWPF [Levi Stadium 
i- [Table C-11 |PL-OP2-24 Purified Water Pipeline Levi Stadium Pruneridge Ave 
z [Table C8 PLOP3. Purified Water Pipeline Pruneridge Ave LGRP. 
E rable Ci4 _[PS-OPI Pump Station (10 mgd) [San José AWPF. GRP. 
Table 6 5 GRP LGRP Site Improvements |= 5 
x |— PL Easements Easement” i a 
TOTAL 


‘a. Assumes that pipeline easement cost is $32/foot. 
b. All costs reported in July 2019 dollars. 
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Table C-2. Cost Estimate Details: PL-Eff, 60-inch Effluent Pipeline from SJ/SC RWF to San José AWPF 


HydroScienced 


Dave: 57472001 
ee Cette ewe Rate Maen hai Project Number, 437-001-105, 
PLE. EMluent Prom S1/SC RWE Inch Prepared By. ' Veriugonsl 


Diam 60 
pee toSan José AWPF Length 2,000 feet Checked By: CLam 


‘Subtotal 
200,000, 
2,600,000 


Construction Contingency} 

‘Construction Cost Subtotal 

Percentage af materials costs (materials cost 
estimated as:50% of construction cast subtotal) 


Tax on Materlats (Applied to half of subtotal) 


Overhead and Profit 
Total Construction Cost 

Owner's Reserve for Change Orders| 
Engineering Services (Design) 
Construction Management 

Engineering Services During Construction 


"TOTAL CAPITAL COST 


‘tem S28 Or Djemster (in) Quantity 


1- General Requirements 
‘Traffic Control (Heavy Urban) 


‘60° Open cut pipeline 60 2000 LF 
‘Sheeting and Shoring 60 2,000 «LF 


ANNUAL O&M COSTS Quantity — Unit Notes 
Labor Costs 000 
‘Annual Inspection and Pipeline Maintenance 2,000 LF x "3,000 Cost based on 1 Operator hour per 100 ft pipe 


3,000 
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Table C-3. Cost Estimate Details: PL-Eff, 48-inch Effluent Pipeline from SJ/SC RWF to San José AWPF 


HydroScienced 


to San José AWPF 


Project: Countywide Water Reuse Mester Plan 
PLEM. Effluent PL from SJ/SC RWF 


Date: 5747/2023 

Project Number, 437-001-105 
Diam 48 Inch Prepared By: Ni Venwigonal 
Length 2,000 feet Checked By: C Lam 


Construction Contingency} 525,000 
Construction Cost Subtotal 2,625,000 

Percentage of rraterials costs (materials cost 
estimated as 50%, of construction cost subtotal) 


Tax on Materials (Applied to half af subtotal) 100,000 


Overhead and Profi 400,000 
Total Construction Cost 3,125,000 

‘Owner's Reserve for Change Orders 500,000 
Engineering Services (Design| 500,000 
Construction Management| 400,000 

neering Services During Construction] 400,000 


hem 


‘60° Open cut pipeline 
‘Sheeting and Sharing 


"TOTAL CAPITAL COST 


Diameter(in) Quantity Unit 


ANNUAL O&M COSTS, 
Labor Costs 


Quantity — Unit 


‘Annual Inspection and Pipeline Maintenance 2,000 LF 3,000 Cast based on 1 Operator hour per 100 ft pipe 
3,000 
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Table C-4. Cost Estimate Details: PL-O, 48-inch Purified Water Pipeline from San José AWPF to LGRP 


HydroScienced 


Date: 57472021 


[Project: Countywide Water Reuse Master Plan Project Number: 437-001-105 
spect, PLO: Prtfled water PL from San Joss 48 neh Prepared By: \ Venugopal 
AWPF to LGRP- Length 95,490 feet Checked By: € Lam 


Subtotal 


1 - Gerieral Recuirements: 5 6,100,000 
[2-Sitework = 708,100,000 


‘Consirucuon Conunigency 28,500,000 
Construction Cost Subtotal 142,500,000 

Percertage of materials costs (materials cost 

cet a gigs uence omy 6,400,000 |estimated as 50% of eonstruction cost subtotal 
Overhead and Profit 24,400,000 
‘Total Construction Cost, 470,300,000 
Owner's Reserve for Change Orders 25,500,000 
Engineering Services (Design) 25,500,000 
Construction Management 22,100,000 
Engineering Services During Construction 20,400,000 


tem Desoription Diemeter(in) Quantity Unit 


1- General Requirements 


$ 
Traffic Control (Heavy Urban) 48 91.040 1S 67.20 $ 6,100,000 7% of Divisions 2-17 


2-Sitewoek 108,100,000 
‘48° Open cut pipeline ‘91,040 87,400,000 
48° Bore and Jack Pipeline & Casing 2.550 6,400,000 
48" Microtunne! Pipeline & Casing 4.900 6,400,000 
‘Sheeting and Shoring 91,040 6,100,000 
Potholing (Heavy Urban) 2 95.490 41,800,000 


‘Annual Inspection and Pipeline Maintenance $163 156,000 
TOTAL ANNUAL O&M COSTS 156,000 
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Table C-5. Cost Est 


: PL-S, 36-inch Purified Water Pipeline from San José AWPF to LGRP- 


HydroScienced 


Date: 6/4/2021 
Project: ‘Countywide Water Reuse Master Pian Project Number: 437-001-105 

PLS. Purified water PL from San José Diam 36 inch Prepared By: Nv Venugopal 
— AWPF to LGRP- Length 95,490 foot Checked By: C Lain 


‘4,600,000 


12 -Sitework 


76.000.000 
Faw Construction Subtotal [$8,000,000 
Soft Costs Value Cost Notes: 


Construction Contingency} "20,250,000 
Construction Cost Subtots!|$ 101,250,000 
Tax on Materials (Applied to half of subxotal) PSone crs tape as 
ow 4,800,000 estimated as 50% of construction cost subtotal) 
15% Overhead and Profi 15,200,000 
‘Total Construction Cost 421,060,000 
Owner's Reserve for Change Orders| 18,200,000 
Engineering Services (Desien) 18,200,000 
Construction Management| 15,700,000 
Enqineering Services During Canstruction 14,500,000 
—————S SSS ee | 
———————————_———————————————— SSS 
Size or 
Nem Description Meme Diameter) Quantity — Unit Unit Cost Total Cost Notes 
41- General Requirements 4,800,000 
‘Traffic Control Heavy Urban) 7% 36 91040 LS 4,800,000 7%. of Divisions 2-47, 


2-Sitework 
36" Open cut pipeline 36 91040 LF 165,500,000 
36° HDD Pipeline 4450 F 008 4,500,000 
‘Sheeung and Shoring 91.040 LF 4,600,000 
Potholing (Heavy Urtian) 95,490 LF 


‘ANNUAL O&M COSTS Quancity Unit 
Labor Costs 


Annual Inspection and Plpetine Maintenance 95,490 LF 
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Table C-6. Cost Estimate Det 


: PL-Optimal 1, 36-inch Purified Water Pipeline from AWPF to Levi's Sta 


HydroScienced 


Date: 5/4/2021 


Project: Countywide Water Reuse Master Pian Project Number: 437-001-205 
PLOptimali. Purified water PLfrom Diam 36 inch Prepared By: NN Venugopat 
AWPF to Lev''s Stadium Length (23,224 feet ‘Checked By; Clam 


Subtotal 


T- General Requirements Ss 1,100,000 
2-Sitewark = 78,700,000 


Construction Contingency} 
‘Construction Cost Subtotal 


deicitbeca cues inatoatny Percentage of materials costs (jnaterials cost 
estimated as 50% of construction cost subtotal) 
Overhead and Profit 
Total Construction Cost 
Owners Reserve for Change Orders 4,500,000 
Engineering Services (Design)| 4,500,000 
Construction Management 3,900,000 


Engineering Services During Construction] 


Dismeter(in) Quantity Unit 


1- General Requirements. 
Traffic Control (Heavy Urban) " 36 21,124 LS 
2 Sitework 


36" Open cut pipeline 36 21,124 LF 45,200,000 
36" HOD Pipeline 2,100 LF 2,100,000 
‘Sheeting and Shoring 2124 1,100,000 
Potholing (Heavy Urvan) 23,224 LF 


‘Annual Inspection and Pioeline Maintenance 
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Table C-7. Cost Estimate Details: PL-Optimal 2, 30-inch Purified Water Pipeline from Levi's Stadium to Pruneridge 


HydroScienced 


Dater 5/4/2021 


Project! Countywide Water Reuse Master Pian Project Number: 437-001-105 
Diam 30 Inch Prepared By: N Venugopal 
spect: PLOptimal2. Purfted water PLftom Lavts [ot 37829 fot Checked By: C Lam 


‘Stadium to Pruneridge 


‘by Division 


IL. General Requirements 71,500,000, 
2-Shework 25,000,000 


‘onstruction Contingency 6,750,000 

Construction Cost Subtotal 33,750,000 
Percentage of materials costs (materials cost 

1,500,000 estimated as 50% of construction cost subtotal) 
Overhead ana Profit 5,100,000 
‘Total Construction Cost 40,350,000 
Owner's Reserve for Change Orders| 6,100,000 
Engineering Services (Design) 6,100,000 
Construction Management 5,200,000 
Engineering Services During Construction} 4,800,000 


TTA CAPITAL COST] FT 65'000,000 [ 
TEE 


Tax on Materials (Applied to haf of subtotal) 


hem Deseription SHB.OF Digmater (in) Quantity Unit Cost Total Cost Notes. 
1. General Requiremants 4,500,000 
Trafic Control (Heavy Urban 3036473 LS 1,500,000 7 of Dison 217 
Stework 
30" Opan ev pipeline 3036479 LF 21,900,000 
30° HOD Pipeline 301350 OF 1,100,000 
Sheeting ana Sonny 30 36479 LF 411500,000 
Potholing (Heavy Urban} 3037829 UF 
ANNUAL O&M COSTS Quantity Unt Notes 
Labor Costs 


Annual Inspection and Pipeline Maintenanco 37,829 LF 
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Table C-8. Cost Estimate Det 


: PL-Optimal 3, 24-inch Purified Water Pipeline from Pruneridge to Los Gatos 


HydroScienced 


Project: Countywide Water Reuse Master Plan 


|Aspect: PL-Optimal3. Purified water PL. from 
Pruneridgs to Los Gatos 


|Cost Summaty by Division 
‘Spee: Division 
‘L. General Requirements 


i 
fy 
i 


Project Number: 437-001-105 
Prepared By: WY Venugopal 


Date: 57472021 


Checked By: C Lam 


2. Sitework 


tam Description 


1 - General Requirements 
Traffic Control {Heavy Urban) 


‘Construction Contingency 
Construction Cost Subtotal 


Tax on Materials (Applied to half of subtotal) 


Overhead and Prof 

‘Total Construction Cost 

‘Owner's Reserve for Change Orders| 
Engineering Services (Design) 
Construction Management| 
Engineering Services During Canstruction| 


Size oF 


Mev ameter (In) Quantity 


Percentage of materials costs (materials cost 
estimated as 50% of construction cost subtotal) 


3,900,000 
3,600,000 


1,100,000 _7% of Dwvisions 2-17 


2 -Sttework 18,500,000 
24" Open out pipeline 24 34,128 = 450 $ 16,400,000 
24" HDD Pipeline 24 1000 UF $ 672 § 700,000 
‘Sheeting and Shoring 1% 24 34128 FS 33.60 $ 2,100,000 
Potholing (Heavy Urtwan) 2% 2435128 OF 9.60 $ 300.000 
‘ANNUAL O&M COSTS: Quantity Unit Notes 
Labor Costs s 57,000 
Anal Inspection and Pipeline Maintenance 35,128 LF $163 § 57,000 
TOTAL ANNUALO&M COSTS _$ 57,000 
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Table C-8. Cost Estimate Det 


: PL-Optimal 3, 24-inch Purified Water Pipeline from Pruneridge to Los Gatos 


HydroScienced 


Project: ‘Countywide Water Reuse Master Pian 


ere SCs: runited pater £5 ftom Length acias nae Checked Ke iets 

Prunerldge to Los Gatos : 
Spec. Division ‘Subtotal Notes 
T= General Requirements $ 7,100,000 


Dave: 5/4/2021 
Project Number, 437-001-105 


[2-Sitework 


8,500,000 


‘Construction Contingency 
Construction Cost Subtotal 


Tax on Materials (Applied to half of subtotal) 


39, 1.100.000 Jesnmated as 50% of construction cost subtotal) 
15% Overhead and Profit 
‘Total Construction Cost 
15% Owner's Reserve for Change Orders| 
15) Engmeering Services (Design) 


Construction Management| 
Engineering Services During Construction] 


annual 


"TOTAL CAPITAL COST 
(tern Diameter (in) Quantity 

A-General Requirements $ 
Traftic Cantrol (Heavy Urian) 7 2434128 ISS 33.60 _$ 4,100,000 7% of Dusions 2-17 

2-Sitework. $ 18,500,000 
24" Open cut pipeline 2434128 «FS 450 $ 16,400,000 
24" HDD Pipeline 24 4,000 LF 672 $ 700,000 
‘Sheeting and Shoring 7% 24 34228 FS 33.60 § 4,100,000 
Potnoling Meayy Uroan) 2% 2435128 IF 9.60 $ 300,000 

ANNUAL O&M COSTS: Quantity Unit 

Labor Costs 87,000 
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Table C-10. Cost Estimate Detai 


L-Optimal 1, 24-inch Purified Water 


HydroScienced 


Project: ‘Countywide Water Reuse Master Pian 


PL-Optimalt. Purified water PL from AWPF Diam 24 Inch Prepared By: N Venugopal 
event to Levis Stadium Length 23,224 feet Checked By: C Lam 
|Cost Summary by Division 
‘Spee. Division 
L- General Requirements 


Date, 5/4/2021 
Project Number: 427-001-105 


2. Sitewark 


a 
15% Overhead and Prof 2,400,000 

Total Construction Cost 19,350,000 
15% Owner's Reserve for Change Orders 2.900.000 
15% Engineering Services (Design) 2,900,000 
13% Construction Management| 2,500,000 
12% Engineoring Services During Construction 2,200,000 


Construcuon Contingency] $ 3,250,000 
Conetruction Cost Subtotal 16,250,000 


Tax on Materials (Applied to Naif of subtotal) 


Percentage of materials costs (materials cost 
700,000 Jestimated as 50% of construction cost subtotal) 


1- General Requirements 


2-Sitework 
36" Open cut pipeline 
36" HDD Pipeline 


tem Description 


“Traffic Control (Heavy Urban) TH 


Siz or 
Metric: 


24, 


24, 
2 


Dismeter(in) Quantity Unit 


124 


124 LF 
100 LF 


"TOTAL CAPITAL COST, 


Total Cost 


700,000 
700,000 _ 7% of Divisions 247 
42,400,000 


‘Sheeting and Shonng 1% 21424 
Potholing (Heavy Urban) 2% 24 23,224 LF 
ANNUAL O&M COSTS Quantity Unit Notes 
Labor Costs 


Use of contents on this s! 
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Table C-11. Cost Estimate Det: 


PL-Optimal 2, 24-inch Purified Water Pipeline from Levi's Stadium to Pruneridge 


HydroScienced 
Dae 5747000 


Project: Countywide Water Reuse Master Plan Project Number: 437-091-105 


PLOptimat2, Purified water PL from Levi's Diem 24 inch, Prepared By: N Venugopal 
‘Stadium to Pruneridge Length 37,829 feet Checked By: CLam 


|Aspect: 


‘Subtotal 
1,200,000, 
20,000,000 


‘Construction Contingency 5,250,000 
‘Construction Cost Subtotal 26,250,000 


Percentage of materials costs (materials cost 
Tax on Materials (Applied to haf of subtota}} 


1,200,000 Jestimated as 50% of ponstruction cost subtoral) 
Overhead and Profit 3,900,000 
Total Construction Coat 31,350,000 
Owner's Reserve for Change Orders 4,700,000 
Engineering Services (Design 4,700,000 
Construction Management} 4,100,000 
Engineering Services During Constructian| 3,800,000 


1-General Requirements 
Traffle Control (Heavy Urban) 

2 Sttework 
30° Open cut pipeline 17,500,000 
30° HOD Pipeline 900,000 
‘Sheeting and Shoring nf iy tee 
Patholing (Heavy Urban) 2 00,000. 


Annual Inspection snd Pipelme Maintenance 37,829. LF $163 § 
TOTAL ANNUAL O&M COSTS _$ 62,000 
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Table C-12. Cost Estimate Details: PS-OPF, Purified Water Pump Station from San José AWPF to LGRP to convey up to 24 mgd 


HydroScienced 


Date: 5/4/2024 


Project: Countywide Water Reuse Master Pian: Project Number: 437-001-105 
 aapbedt PS-OPF. Purified water from San José AWPF Flow 16,687 gpm Prepared By: N Venugopal 
‘to LGRP TDH 400 feet Note: 65% eificiency, hp multiplied by 1,2 for 10% Checked By: Clam 
Horsepower 2,849 hp ——_salety factor Check Date: 


Estimate Type: Planning, 


Cost Summary by Division 


‘Spec, Division Subtotal Notes 
1- General Requirements 3 1,230,000 
2-Sitework s 1,600,000 
3- Concrete 3 1,330,000 
[12 Equisment $s 1,050,000 
{15 - Mechanical 3 1,000,000 
16 - Electrical 5 3,300,000 
[17_ Instrumentation and Control 3 
SS 
Soft Costs Matric Value Notes: 
25% Construction Contingency] $ 
Construction Cost Subtotal | $ 
9% Tax on Materials (Applied to half of subtotal)| $ 
15% Overhead and Profit] § 2,250,000 
Total Construction Cost | $ 17,940,000 
15% ‘Owner's Reserve for Change Orders] & 2,690,000 
15% Engineering Services (Design| $ 2,690,000 
13% Construction Management] $ 2,330,000 
$ 


tem Description 
1- General Requirements $ 

Mobilization/Demobilization $ 1,078,000 10% of Divisions 2-17 
Bonus, insurance, permitting $ 150,000 

itework $ 1,600,000 
Site Preparation, Excavation, and Offhauling 1 $ 400,000 
Earthwork (Rough Grading, Backfill, Compaction) 2 $ 250,000 
Finish Grading, Compaction i us $ 50,000 
Dewatering 1 us $ 50,000 
Asphalt Paying 1 us $ 200,000 
Shoring, 4 Ls 3 50,000 
Civil Site Work/Fencing a us $ 100,000 
Access Road B Ls $ 100,000 
‘Stormwater Management/SWPPP a us 3 300,000 
Landscaping and irrigation 4 Ls 8 100,000 
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400,000 


‘Structural Concrete 18 inch I 

Vaults 12 inch eo 200,000 
Equipment slabs 12 inch 1 Ls 150,000 
Building slabs. 18 inch . is 75,000 
Miscellaneous Concrete 18 inch 1 te 200,000 
CMU Building 25 .X 40 foot x 300,000 


Vertical turbine pumps, cans, housing "800,000 


‘Surge Tank : i 100,000 
Meters (flow, pressure, power, etc.) 150,000 


Water/Sewer/Storm Utility imorovements "200,000 
Yard piping, Valves, and Appurtenances 800,000 


Electrical Allowanee (MCC, wiring, panels) 2,500,000 
Standby generator 800,000 


16 C/SCADA/Programming Allowance "2.500,000 


ANNUAL O&M COSTS 
‘Consumables 


Unit Cost 

§ 157,000 
Equipment 2% $1,050,000 § 21,000 2% of Division 11 
Mechanical 2% $4,000,000 $ 20,000 2% of Division 15 
Electrical $3,300,000 § 68,000 2% of Division 16 


Instrumentation $2,500,000 : 50,000 _ 2% of Division 17 
Power Costs 2,680,000 


16,747.418 oe 2,680,000, 
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Table C-13. Cost Estimate Details: PS-S, Purified Water Pump Station from San José AWPF to LGRP to convey up to 16 mgd 


HydroScienced 


Project: ‘Countywide Water Reuse Master Plan 


Date: 5/4/2021 
Project Number: 437-001-105 


epost: PS-S-16. Purified water from San José Flow 14,042 gom Prepared By: N Venugopal 
AWPF to LGRP TDH 375 feet Note: 65% efficiency, hp multiplied by 1.1 for 10% Checked By: C Lam 
Horsepower 1,769 hp safety factor Check Date: 
Cost Summary by Division 
‘Spec. Division Subtotal Notes 
1- General Reg _Is 4,230,000 
/2- Sitework $ 1,600,000 
[3 Concrete $ 1,330,000 
14 - Equipment 5 71,050,000 
15 Mechanical $ 1,000,000 
16 - Electrical $ 3,300,000 
17 - Instrumentation and Control $ 2,500,000 
Raw Construction Subtotal | $ 
25% Construction Contingency] $ 3,000,000 
Construction Cost Subtotal | $ 15,010,000 
2% Tax on Materials (Applied to haif of subtotal)} $ 680,000 
15% Overhead and Profit] $ 2,250,000 
Total Construction Cost | $ 
15% Owner's Reserve for Change Orders] $ 
15% Engineering Services (Design)| $ 
13% Construction Management] $ 
12% Engineering Services During Construction! $ 


tem 


4.- General Requirements $ 
Mobilization/Demabilization $ 1,078,000 10% of Divisions 217 
Bonds. insurance, permitting $ 150,000 
2-Sitework $ 
(@ Preparation, Excavation, and Offhauling, 1 Ls s 
Earthwork (Rough Grading, Backfill, Compaction) é. is $ 
Finish Grading, Compaction i ts $ 
Dewatering 1 is $ 
‘Asphalt Paving a ts $ 200,000 
Shoring, ft is $ 50,000 
Civil Site Work/ Fencing FI ws $ 100,000 
Acoess Road 1 is s 100,000 
Stormwater Management/ SWPPP. a Ls $ 200,000 
Landscaping and irrigation a is $ 100,000 
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tem Description Metric Quantity Unit Unit Cost ‘Total Cost Notes 
3-Concrete $ 1,330,000 
Structural Concrete 18 Inch a us $ 400,000 
Vaults 12 inch a us $ 200,000 
Equipment slabs. 12 inch a us $ 150,000 
Building slabs. 18 inch 4 ts $ 75,000 
Miscellaneous Concrete 18 inch zx. HA $ 200,000 
CMU Building 25 X40 foot x $ 300,000 
Vertical turbine pumps. cans, housing Ls $ "800,000 
‘Surge Tank 1 u“s $ 100,000 
Meters (flow, pressure, power, ete.) us 3 150,000 


"200,000 
800,000 
3,300,000 
500,000 


Water/Sewer/Storm Utility Improvements 

Yard piping, Valves, and Appurtenances 
16 -Electrical 

Electrical Allowance (MCC, wiring, panels) 


Go 
o Ce 
re 


bo 
eo 


Standby generator 800,000 
1&C/SCADA/ Programming Allowance $ 2,500,000 
ANNUAL O&M COSTS Value 
Consumables $ 
Equipment 2% $1,050,000 $ 
Mechanical 2% $1,000,000 $ 
Electrical 2% $3,300,000 $ 66,000 2% of Division 16 
Instrumentation: 2% $2,500,000 $ 50,000 2% of Division 17 
Power Costs 
Electricity Requirement 1,769 kWh 
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Table C-14. Cost Estimate Details: PS-OPI, Purified Water Pump Station from San José AWPF to LGRP to convey up to 10 mgd 


HydroScienced 


Project: ‘Countywide Water Reuse Master Plan 


Date: 2/25/2021 
Project Number: 437-001-105, 


PS-OPI. Purified water from San José AWPF Flow 6,945 gpm Prepared By: N Venugopal 
fhenect: to LGRP DH '375 feet Checked By; CLam 
Horsepower 1,413 hp Note: 65% efficiency, hp multiplied by 4.4. for 10% Check Date: 
by Division safety factor 
5 
}2- Sitework s 7.350,000 
[3 Concrete s 780,000 
[Li - Equipment 5 550,000 
[15 = Mechanical [s 550,000 
6-Electrical 5 1,750,000 
[17 — Instrumentation and Conlvol s 


25% ‘Construction Contingency) S 
Construction Cost Subtotal | $ 9,100,000 
9% Tax on Materials (Applied to half of subtotal) $ 410,000 
15% Overhead and Profit] $ 4,370,000 
Total Construction Cost| $ 10,880,000 
15% Owner's Reserve for Change Orders| $ 1,630,000 
15% Engineering Services (Design}| $ 1,630,000, 
13% Construction Management| $ 1,410,000 
12% Engineering Services During Constsuction| + 1,310,000 
TOTAL CAPITAL COST] $. 16,860,000 
Item. Quantity Unit 
1-General Requirements 
Mobilization/Demobilization M% 648,000 10% of Divisions 2.17 
Bonds, insurenoe, permitting 450,000 
2-Sitework 1,350,000 
Site Preparation, Excavation, and Offhauling 1 $ 350,000 
Earthwork (Rough Grading, Backfill, Compaction) 4 s 200,000 
Finish Grading, Compaction 4 $ 50,000 
Dewatering 4 s 50,000 
Asphalt Paving 1 s 180,000 
Shoring 4 s 50,000 
Civil Site Work/ Fencing a $ 400,000 
Access Road a Ls s 100,000 
Stormwater Management/SWPPP a is s 200,000 
Landscaping and ittigation a is s 100,000 
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‘Total Cost 
$ 780,000 
‘Structural Concrete 18 inch a Ls $ 200,000 
Vaults 412 inch 4 Ls $ 100,000 
Equipment stabs 12 inch a Ls $ 75,000 
Building slabs 18 inch 1 is $ 75,000 
Miscellaneous Concrete 18 inch a is $ 125,000 
(CMU Building 25 X40 foot. x Ls $ 200,000 
Vertical turbine pumps, cans, housing. a Ls $ 400,000 
‘Surge Tank x is 3 50,000 
Meters (flow, pressure, power, etc.) a Ls $ 100,000 
Water/Sewer/Storm Utility improvernents a Ls $ 150,000 
Yard piping, Valves, and Appurtenances: ‘< Ls $ 400,000 
Electrical Allowance (MCC, wiring, panels) a is $ 1,250,000 
Standby generator 4 Ls $ 500,000 
1&C/SCADA/Programming Allowance $ 1,500,000 
ANNUAL O&M COSTS: Quantity Unit Value Cost Notes 
‘Consumables § 87,000 
Equipment 2% $550,000 $ 11,000 2% of Division 11 
Mechanical 2% $550,000 $ 11,000 2% of Division 15. 
Electrical 2% $1,750,000 $ 35,000 2% of Division 16 
Instrumentation 2% $1,500,000 $ 30,000 2% of Division 17 
Power Costs $ 1,047,000 
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PREFACE: A LIVING DOCUMENT 


The Countywide Water Reuse Master Plan (CoRe Plan) is envisioned to be a living document to support 
future decision-making related to Valley Water's recycled (non-potable reuse) and purified water (potable 
reuse) programs. As direct potable reuse (DPR) regulations and other influencing factors/conditions (e.g., 
advances in treatment technologies) continue to evolve and fundamentally change the basis of projects, 
Valley Water will review and assess such updates relative to the CoRe Plan. As described here, the 
adaptability incorporated into Valley Water's approach is already being tested and demonstrated. 


As Valley Water and its project team were finalizing this CoRe Plan, the State Water Resources Control 
Board’s Division of Drinking Water released an initial draft of DPR regulations on March 22, 2021. With 
initial draft regulations becoming available after a multi-year effort to complete the CoRe Plan—including 
development of preliminary treatment trains for DPR portfolios (both raw water augmentation and treated 
water augmentation) and a regulatory compliance assessment—Valley Water and its project team performed 
a cursory review of the initial draft regulations and found the anticipated DPR requirements identified in the 
CoRe Plan adhere closely to those in the draft regulations. Significant elements of the draft regulation 
include: 

* Technical, managerial, and financial (TMF) capacity: The draft regulations significantly increase required 
TMF capacity for DPR projects and clarify the State Board’s proposed approach for evaluating TMF 
capacity of a DPR project's responsible agency (e.g., Valley Water) and respective project partners. The 
State Board will evaluate TMF capacity across multiple domains, including funding continuity, 
interagency agreements, staffing, and operator certification. Compliance will require documentation 
through an extensive suite of reports, programs, and plans beyond those currently required for indirect 
potable reuse (IPR) projects. 

* Chemical control: The draft regulations include prescriptive requirements for additional treatment 
(including design, operation, and performance), expanded monitoring requirements, significant 
expansion of source control programs, and more stringent control and response limits. 


+ Pathogens: DPR will require significantly higher log reduction value requirements than IPR for all 
pathogens. The regulations further clarify how those values must be met in terms of the number, types, 
and diversity of barriers, as well as protocols for validation and continuous verification of the 
performance of each treatment process. 

* Monitoring and control: the draft regulations require a higher degree of monitoring (i.e., frequency, 
locations, and range of contaminants) and more stringent operational control (e.g., automatic diversions 
and shutdowns) to prevent distribution of water that is not compliant with requirements. 


Because many of these requirements were anticipated, the DPR treatment trains included in the CoRe Plan 
will comply with most of the draft requirements without significant alterations to the process trains. However, 
the draft regulations have a larger impact on the regulatory compliance assessment given the clarification 
on several topics previously less defined, such as enhanced source control and TMF capacity requirements. 


Valley Water will continue to monitor DPR regulatory development and associated impacts to the CoRe Plan 
and will provide necessary updates to maintain the efficacy of this planning document for future potable 
reuse implementation. 
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Section 1: Introduction 


The Countywide Water Reuse Master Plan (CoRe Plan) evaluates reuse opportunities—individual projects and 
collective portfolios that combine projects—and considers implementation pathways to increase the region's 
water supply reliability through potable reuse over a planning horizon of 2040. As an outcome of that work, 
this planning-level document considers several scenarios for advancing potable reuse projects identified in 
the CoRe Plan with some variations (namely production capacity) and repackaging. The scenarios build on 
Valley Water's (VW) intention to design and construct a near-term project using a flexible implementation 
approach that can support potential reuse expansion in the future. 


For this planning-level effort, the following concepts and terms are applied throughout this technical 

memorandum (TM): 

+ Flexible implementation approach - Refers to a prudent planning approach to design and construct a 
near-term groundwater recharge (GWR) project (anticipated by 2028) with sufficient flexibility to support 
potential future expansion. Key aspects of this approach include the following. 

— VWplans to construct an advanced water purification facility (AWPF) with a production capacity of 
10 million gallons per day (mgd) for GWR. The near-term project involves design and construction of 
a pipeline to convey purified water from the AWPF to the Los Gatos Recharge Ponds system (LGRP, 
or LGRS?) for GWR via surface spreading. 

— The purpose of using a flexible implementation approach is to consider design aspects at the outset 
that can support potential future expansion of the 10-mgd facility by increasing the production 
capacity by an additional 14 mgd, for a total capacity of up to 24 mgd. 

— Potential future expansion may involve: 

4. Increases to treatment facility hydraulic capacity and purified water deliveries, 

2. Opportunities for future implementation of direct potable reuse (DPR) once the state issues 
applicable regulations, and 

3. Enhancements of treatment processes as applicable based on reuse type or changes in 
regulatory requirements. 

+ Flexible expansion - Refers to potential expansion of the near-term project to provide additional purified 
water treatment capacity in the future. 

«  GWR, raw water augmentation (RWA), and treated water augmentation (TWA) Flex - Refer to the three 
scenarios evaluated for flexible expansion (Figure 1-1). Each involves increasing the production capacity 
of the near-term 1O0-mgd AWPF, resulting in up to 24 mgd of purified water for the following types of 
reuse: 

—  GWR, referred to as GWR Flex 

— GWR and RWA, referred to as RWA Flex 


—  GWR and TWA, referred to as TWA Flex 


2 Valley Water's system of recharge ponds located in Los Gatos are referred to as Los Gatos Recharge Ponds (LGRP) system in past 
documents. In recent documents and going forward, Valley Water is referring to the same facility as Los Gatos recharge system 


(LGRS). 
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Figure 1-1. Flexible implementation involves advancing a near-term GWR project 
designed and constructed to enable potential future expansion 


While the near-term project is definitively GWR, various conditions, events, or processes may trigger, or 
hinder, future expansion to GWR, RWA, or TWA Flex, such as reliability of other water supplies®; evolving 
regulatory requirements; changes in public acceptance; varying levels of political will; or shifts in magnitude, 
timing, and/or location of water demand. Flexible expansion intentionally plans for an array of possible 
outcomes and establishes a near-term project that preserves those future opportunities. 


The scope of this TM involves teasing apart and reassembling Class 5 cost estimates developed for the 
CoRe Plan based on the smaller production capacity for the near-term project (i.e., 10 mgd instead of 

24 mgd) and characteristics of the flexible expansion under each scenario considered. The cost estimates 
are based on vendor quotes specific to proposed facilities, historical construction estimates, historical costs, 
and professional experience with similar projects. Some operations costs scale proportionally from the 

24 mgd estimates used in the CoRe Plan to 10 mgd, such as the costs of purchasing source water supply for 


3 Factors that influence supply reliability may include, but are not limited to, water supply agreements/contracts, hydrologic 
conditions (i.e., droughts, climate change), evolving and new regulations, natural disasters (e.g., earthquakes, wildfires), and/or 


human-induced threats. 
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reuse and operating reverse osmosis concentrate (ROC) management. Cost estimate assumptions and 
calculations are summarized in Attachment B. 


The CoRe Plan appendices complement this TM with more detailed information. Relevant appendices 
include the following (Appendices D, E, and F are less relevant): 

« Appendix A-1: Feasible Project Portfolios 

: Compendium of flow assessments, facility design capacity, and annual yield calculations 
: Treatment facilities’ design criteria and sizing calculations 

«Appendix A-4: Process flow diagrams and site layouts 

+ Appendix A-5: Basis of costs for project elements (i.e., inputs, assumptions, methods, and sources) 


« Appendix A-6: Conceptual estimates for project elements’ costs (i.e., line-item costs for AWPFs, pump 
stations, pipelines, and system interties) 


+ Appendix A-7: Expanded evaluation and risk assessment 

+ Appendix A-8: TWA pre-screening analysis 

+ Appendix A-9: Evaluation of Onsite Reuse in Santa Clara County 

« Appendix A-10: Flexible Implementation of Potable Reuse - via San José AWPF 
+ Appendix B: Regulatory compliance 

« Appendix C: Hydraulic modeling 

« Appendix G: ROC management strategies 


Section 2: Project Characteristics 


Some project components, such as treatment equipment for purification processes related to GWR and 
purified water storage/pump station, can be sized according to the near-term project’s capacity (10 mgd)* 
and expanded in the event VW decides to increase the capacity in the future. Yet, the flexible 
implementation approach requires beginning with the end in mind, such that the near-term project is 
designed and constructed to enable future expansion as contemplated under the GWR, RWA, and TWA Flex 
scenarios. 


Each future expansion scenario considered in this TM is assumed to increase capacity of the 10-mgd AWPF 
to 24 mgd and treat all flow to the highest quality required by the delivery points (reuse type). For example, 
TWA Flex would treat all flow from the 24 mgd facility to TWA quality, even though part of the flow would be 
delivered to LGRP. Potential future expansion is critically linked to the following aspects of the near-term 
project: 

+ Pipelines to convey 24 mgd of purified water from the AWPF to LGRP while the CoRe Plan includes 
48-inch diameter pipe for conveyance, the Flex scenarios reduce that to 36-inch diameter pipe. This 
decision balances the ability to convey up to 24 mgd of flow in the future. 

« ROC management facilities sized to manage the anticipated volume of 4.24 mgd ROC from an 
expanded 24-mgd AWPF. In the near-term, the 10 mgd AWPF is estimated to produce approximately 
1.76 mgd ROC. Estimated volumes and costs for ROC management are based on "Task 6 - Evaluation of 
ROC Management Options Final Report (9-1-20)" by GHD. 


« — Site layout and footprint for a 24 mgd capacity AWPF with sufficient space for the respective treatment 
processes, process building footprint, and facilities to meet requirements of anticipated reuse types. 


4 The annual energy demand related to the near-term 10 mgd project with source water originating from the Palo Alto RWQCP is 


estimated at 20,343 MWh/yr. 
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That is, to implement either RWA Flex or TWA Flex in the future, treatment is anticipated to require 
additional processes for the full 24 mgd regardless of amount used for GWR at any given time. In 
addition, the site layout requires sufficient space to considering the turning radius of trucks that require 
site access for activities such as chemical deliveries, emergency services, and construction of the 
expanded facility. 


Land acquisition and site preparation to accommodate the 24 mgd AWPF’s site layout and footprint 


It is assumed that the AWPF would shut down during construction to expand the facility and that membranes 
from the near-term project are feasible for continued use (as their life cycle allows) in a future RWA or TWA 
application. 


The reuse treatment facilities are distinguished by the following characteristics: 


Source water refers to the origin (agency/facility) of wastewater for reuse. For this evaluation, source 
water will be from the Palo Alto Regional Water Quality Control Plant (RWQCP), possibly in combination 
with the Sunnyvale Water Pollution Control Plant (WPCP). An evaluation of source water flows is included 
in Appendices A-1 and A-2 of the CoRe Plan. 


Treatment level (or type of reuse) refers to treatment extent based on type of reuse (GWR via surface 

spreading, RWA, and TWA). Minimum treatment levels include: 

— For GWR: Full advanced treatment (FAT), as required by VW, and post-treatment stabilization 

— For RWA: FAT along with ozone-biologically active carbon (O3-BAC), post-treatment stabilization and 
free chlorine disinfection 

— For TWA: FAT, O3-BAC, free chlorine disinfection, chemical control and/or chemical peak attenuation, 
post-treatment stabilization, temperature, and barriers to allow appropriate response time 


Delivery point refers to the facility/location where purified water is delivered for reuse. Ultimate delivery 
points include: 


— For GWR: LGRP 
— For RWA: Rinconada Water Treatment Plan (WTP) 


— For TWA: Potable (treated) water distribution system connections, as described in Attachment A of 
this TM 


2.1 Treatment Capacity Assumptions 


Figure 2-1 summarizes treatment capacity assumptions for the near-term project and flexible expansion 
(GWR, RWA, and TWA Flex scenarios). 


Purified Water 


Source Water Source Water Production Capacity 


PAR > 


Nearterm Project) aaiemad) |) oimga |) —-Treatment—- |) a0med 1) 
Flexible Expansion 17.8 mgd 12.9 mgd — Treatment > 24 mgd 


Figure 2-1. Assumed source water flow rate and production capacities for flex implementation 
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2.2 Treatment Level 


Consistent with the CoRe Plan, this TM assumes GWR requires FAT processes, including membrane 
filtration, reverse osmosis (RO), and ultraviolet/advanced oxidation process (UV/AOP), as shown in the 
process flow diagram in Figure 2-2. 
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Figure 2-2. AWPF process flow diagram for the near-term project and GWR Flex 


To meet anticipated regulatory requirements, RWA Flex is likely to require FAT as a minimum baseline level 
of treatment, along with O3-BAC pretreatment and free chlorine disinfection for pathogen and chemical 
control (blue dashed line in the process flow diagram in Figure 2-3). 
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Figure 2-3. AWPF process flow diagram for RWA Flex 


TWA Flex is anticipated to require O3-BAC upstream of membrane filtration. In addition, the downstream end 
is anticipated to require chorine disinfection, air stripping facilities, and an eight-hour clearwell (blue dashed 
line in Figure 2-4). With ample pathogen reduction in the treatment processes for RWA, the TWA treatment 
train focuses on additional chemical control and/or chemical peak attenuation, post-treatment stabilization, 
temperature, and barriers to allow appropriate response time. This treatment train considers the potential to 
demonstrate higher pathogen log reduction value for the upstream wastewater treatment plant or RO, if 


needed. 
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Figure 2-4. AWPF process flow diagram for TWA Flex 


Details and assumptions of the treatment processes, including pathogen reduction and chemical control, 
are summarized in Appendix A-1 of the CoRe Plan. 


Section 3: Palo Alto Flex Scenarios 


As described above, three flex scenarios are potable reuse project elements from the CoRe Plan that are 
resized and repackaged to allow for potential incremental expansion. These scenarios have flexible 
expansion capacity up to 24 mgd for GWR, RWA, or TWA. The three scenarios are described in further detail 
in the following sections. 


3.1 GWR Flex 


Palo Alto GWR Flex is premised on treating available effluent from the Palo Alto RWQCP, and from Sunnyvale 
WPCP if AWPF is expanded in the future, with a new AWPF located at the former Los Altos Treatment Plant 
(LATP)® site. The AWPF would produce up to 10 mgd in the near term and up to 24 mgd with potential future 
expansion for GWR at LGRP. Source water for the near-term project would be supplied only by the Palo Alto 
RWOQCP. The AWPF site, corresponding buildings, and pipeline to LGRP are sized to accommodate up to 

24 mgd. However, treatment equipment, purified water pumps, and other pertinent facilities are sized to 
accommodate the near-term project capacity of 10 mgd. 

Asource water pipeline would be constructed between the Palo Alto RWQCP and the LATP site, sized to 
accommodate source water necessary for the future flexible expansion (17.8 mgd to produce 14 mgd of 
purified water). A source water pipeline from the Sunnyvale WPCP to the LATP site would only be constructed 
as part of the future expansion. Figure 3-1 depicts the LATP site and surrounding streets, buildings, and 
trails near the San Francisco Bay. 


5 Sometimes referred to as Former Los Altos Treatment Plant (FLATP) in other Valley Water references. 
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Source: ESA, 2020 and Google Earth, 2020 
Figure 3-1. AWPF site location, Palo Alto alternative at LATP 


A detailed site layout, indicating components required for the near-term project in cyan and components 
needed for flexible expansion to 24 mgd of capacity in purple, is shown in Figure 3-2. 
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Figure 3-2. Site layout for Palo Alto GWR Flex 
Note: CIP = clean in place, UF = ultrafiltration 
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Besides a new AWPF, GWR Flex project elements include ROC management and purified water conveyance 
from the AWPF to LGRP and infrastructure improvements at LGRP to integrate purified water into the existing 
system (Table 3-1). The proposed 20-mile pipeline from the AWPF to LGRP is sized to convey up to 24 mgd 
of potential future flow and would traverses through highly urbanized settings with significant utilities and 
temporary community disruption. Infrastructure improvements at LGRP would support operational flexibility, 
allowing ponds to be maintained without impacting the entire complex. Conveyance and LGRP infrastructure 
improvements would be built as part of the near-term project and sized to accommodate flexible expansion. 


A combination of flow from the Sunnyvale WPCP and Palo Alto RWQCP could provide source water to support 
the potential expansion to up to 24 mgd. As part of this, a new source water pipeline would connect the 
Sunnyvale WPCP to the Palo Alto AWPF (former LATP site). Treatment equipment and other pertinent 
facilities would be added to accommodate this flexible expansion capacity, as would pumps to the purified 
water pump station. The proposed pipeline alignment from the AWPF to LGRP is shown in Figure 3-3. 


Table 3-1. Palo Alto GWR Flex Project Elements 


Element Capacity (mgd) 

Near-Term 10 
Palo Alto AWPF Flexible Expansion +14 

Total 248 

Pump Stations Capacity TDH (ft) 

ead Near-Term 12,000 100" 
effluent from Palo Alto RWQCP to Palo Alto AWPF = 
S Flexible Expansion 8,000 100° 
effluent from Sunnyvale WPCP to Palo Alto AWPF P ™ 

Near-Term 6,950 360° 
PS-5 ‘ i : 
purified water to LGRP Flexible Expansion +9,750 400' 

Total 16,700 400° 

Pipelines Diameter (in) Length (ft) 
HES Near-Term 36” 15,150" 
effluent from Palo Alto RWQCP to Palo Alto AWPF ig 
PL-6 F ; ” y 
effluent from Sunnyvale WPCP to Palo Alto AWPF Flexible Expansion 36 38,820 
ie Near-Term 36” 107,400' 
purified water from Palo Alto AWPF to LGRP- * 
ROC management pipeline * Near-Term 18” 10,900" 
Delivery point improvements 

LGRP Various infrastructure improvements (new pipes, monitoring equipment, etc.) 

required for LGRP to receive purified water (VW, 2018) 


a. Potential future expansion requires hydraulic expansion to produce up to 24 mgd treated to GWR water quality requirements. 

b. ROC management design values are based on information reported in "Task 6 - Evaluation of ROC Management Options Final Report 
(9-1-20)" by GHD (attached to the CoRe Plan as Appendix G) 

ft = foot/feet 

gpm = gallon(s) per minute 

in = inch/inches 

PL = pipeline 

PS = pump station 

TDH = total dynamic head 
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Figure 3-3. Map of Palo Alto near-term project, GWR Flex facilities and delivery point (LGRP) 
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Table 3-2 contains estimated capital and annual operations and maintenance (O&M) costs for GWR Flex, 
presented in 2019 dollars. 


Table Estimated Costs for Palo Alto GWR Flex 


Capital Cost* Annual O&M Cost? 
($2019, in millions) ($2019, in millions) 
Near-Term Flexible Near-Term Flexible 
Project Expansion Total Project Expansion Total 
Element (10 mgd)” | (+14mgd)* | (24mgd) | (10mgd) | (+14mgd)* (24 mgd) 
Palo Alto AWPF $195 $145 $340 $5.9 $7.5 $13.4 


Conveyance infrastructure 


Effluent Pump Station (Palo Alto RWQCP to 
AWPF) 


Effluent Pipeline (Palo Alto RWQCP to AWPF) 
Effluent Pump Station (Sunnyvale WPCP to AWPF) 
Effluent Pipeline (Sunnyvale WPCP to AWPF) $290 $95 $385 $2.5 $2.6 $5.1 
Purified Water Pump Station (AWPF to LGRP) 
Purified Water Pipeline (AWPF to LGRP) 
LGRP improvements 

Pipeline easements 


Annual source water purchase - = 7 $1.0 $1.4 $2.4 
ROC management (existing outfall) $35 - $35 $0.7 $0.9 $1.6 
Total $520 $240 $760 $10.1 $12.4 $22.5 


a. All capital costs are rounded up to the nearest $5 million; annual O&M costs are rounded up to the nearest $100,000 

b. The CoRe Plan includes an estimated capital cost of $200M for a 14 mgd Palo Alto AWPF (Portfolio 4). The capital cost shown here for a 10 
mgd AWPF is similar due to: (i) rounding, in part, and (ii) inclusion of specific features, detailed in cost attachments, that would allow the near- 
term 10 mgd AWPF to accommodate future expansion. 


c. Expansion capital and O&M costs represent the incremental cost of modifications and construction to increase the 10 mgd facility by an 
additional 14 mgd. 


d. ROC management costs are based on the values reported in "Task 6 - Evaluation of ROC Management Options Final Report (9-1-20)" by GHD, 
de-escalated from Jan 2020 $ to Jul 2019 $ using the Engineering News Record (ENR) Construction Cost Index for San Francisco. 


The estimated unit cost for the Palo Alto GWR Flex near-term 10 mgd project over 30-year and 100-year life 

cycles would be $3,600/AF and $2,700/AF, respectively. This estimate includes capital, O&M, renewal and 

replacement, and source water purchase and does not include flex expansion as part of the life cycle. The 

purified water pipeline to LGRP is sized at 36-inches for the near-term project to accommodate potential 

future expansion to 24 mgd. CoRe Plan portfolios use a 48-inch purified water pipeline to LGRP. For 

additional detail, refer to the following: 

« Methodology for estimating life-cycle costs: Refer to Appendix A-5 of the CoRe Plan 

+ Cost tables for conveyance infrastructure that is a consistent size in the CoRe Plan and this Flex TM: 
Refer to Appendix A-6 of the CoRe Plan 


+ Tables with life-cycle cost details: See Attachment B, Table B-16 
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3.2 RWA Flex 


Palo Alto RWA Flex is premised on treating effluent from the Palo Alto RWQCP and Sunnyvale WPCP at a new 
AWPF located at the LATP site. The AWPF would produce up to 10 mgd in the near term for GWR at LGRP. 
The AWPF site, corresponding buildings, and pipeline to LGRP are sized to accommodate up to 24 mgd. 
However, treatment processes/equipment, purified water pumps, and other pertinent facilities are sized to 
accommodate the near-term project capacity of 10 mgd. 


In the future, the AWPF could be expanded by up to 14 mgd in production capacity, for a total capacity of 
24 mgd for potable reuse via GWR at LGRP and/or RWA at Rinconada WTP. The expansion would involve 
increasing the AWPF’s hydraulic capacity and adding treatment processes anticipated for forthcoming RWA 
requirements, such as O3-BAC. Expansion would also require source water from the Sunnyvale WPCP. This. 
source water would be conveyed from the Sunnyvale WPCP to the Palo Alto AWPF through a new pipeline 
that would need to be constructed as part of the expansion. The site layout, indicating components required 
for the near-term project in cyan and components needed for flexible expansion to 24 mgd of capacity in 
purple, is shown in Figure 3-4. 
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| Purple outlined components correspond to 

| potential flexible expansion that would 
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Figure 3-4. Site layout for Palo Alto RWA Flex. 
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RWA Flex includes the same project elements as GWR Flex, along with a new booster pump station and 
pipeline to convey water from the Vasona Ponds to the Rinconada WTP as part of the potential future 
expansion (Table 3-3). The pump station is sized to convey up to 24 mgd through a 36-inch pipe to the 
Rinconada WTP, same as the upstream pipeline capacity to pump to LGRP (Figure 3-5). That is, up to 

24 mgd could be delivered to either Rinconada WTP or LGRP. Assuming an average delivery of 10 to 14 mgd 
to Rinconada WTP, the remaining 10 to 14 mgd would be delivered to LGRP. O&M costs for pumping to 
Rinconada WTP are based on an average flow of 12 mgd. The specific pump station location is not yet 
identified but assumed to be located on VW-owned property and absent of sensitive habitat. Given the 
proximity to the existing Vasona Pump Station, ample power is assumed to be available at the pump station 


Table 3-3. Palo Alto RWA Flex Project Elements 


Element Capacity (mgd) 

Near-Term 10 
Palo Alto AWPF Flexible Expansion +148 

Total 24° 

Pump stations Capacity (gpm) TDH (ft) 

PS-3 (effluent from Palo Alto RWQCP to AWPF) Near-Term 12,000 100° 
PS-4 (effluent from Sunnyvale WPCP to AWPF) Flexible Expansion 8,000 100° 

Near-Term 6,950 360" 
PS-5 (purified water to LGRP) Flexible Expansion +9,750 400" 

Total 16,700 400° 
Rinconada RWA Booster PS Flexible Expansion 16,700 240° 

Pipelines Diameter (in) Length (ft) 
PL-5 (effluent from Palo Alto RWQCP to AWPF) Near-Term 36” 15,150" 
PL-6 (effluent from Sunnyvale WPCP to AWPF) Flexible Expansion 36" 38,820' 
PL-7 (purified water from AWPF to LGRP) Near-Term 36” 107,400° 
ROC management pipeline” Near-Term 18” 10,900" 
Rinconada RWA extension pipeline Flexible Expansion 36” 12,400 
Delivery point improvements 

LGRP Various infrastructure improvements (new pipes, monitoring equipment, etc.) 

required for LGRP to receive purified water (VW, 2018) 


a. Potential future expansion requires hydraulic expansion and additional unit processes to produce up to 24 mgd treated to meet 
anticipated RWA water quality requirements, 

b. ROC management design values are based on information reported in "Task 6 - Evaluation of ROC Management Options Final Report 
(9-1-20)" by GHD 
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Figure 3-5. Map of Palo Alto RWA Flex facilities and delivery points (LGRP and Rinconada WTP) 


Table 3-4 contains estimated capital and annual O&M costs for RWA Flex, presented in 2019 dollars. 
Further cost details are included in Attachment B. 
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Table Estimated Costs for Palo Alto RWA Flex 


Capital Cost* Annual O&M Cost 
($2019, in millions) ($2019, in millions) 
Near-Term Flexible Near-Term Flexible 
Project Expansion Total Project Expansion Total 
Element (10 mgd)® | (+14 mgd)* | (24 mgd) (10 mgd) | (+14mgd)* | (24 mgd) 
Palo Alto AWPF $195 $190 $385 $6.0 $9.8 $15.8 


Conveyance infrastructure 

Effluent Pump Station (Palo Alto RWQCP to AWPF) 
Effluent Pipeline (Palo Alto RWQCP to AWPF) 
Effluent Pump Station (Sunnyvale WPCP to AWPF) 
Effluent Pipeline (Sunnyvale WPCP to AWPF) 
Purified Water Pump Station (AWPF to LGRP) $290 $140 $430 $2.5 $4.6 $7.1 
Purified Water Pipeline (AWPF to LGRP) 
LGRP improvements 


Rinconada RWA booster PS 
Rinconada RWA extension PL 
Pipeline easements 
Annual source water purchase = ba = $1.0 $14 $2.4 
ROC management (existing outfall) ¢ $35 = $35 $0.7 $0.9 $1.6 
Total ® $520 $330 $850 $10.2 $16.7 $26.9 


a. All capital costs are rounded up to the nearest $5 million; annual O&M costs are rounded up to the nearest $100,000 

b. The capital cost of a 10-mgd AWPF is similar to that of a 14-mgqd Palo Alto AWPF in the CoRe Plan (Portfolio 4; $200M) due to: (i) rounding, in 
part, and (ii) inclusion of specific features, detailed in cost attachments, to accommodate future expansion of the 10-mgd AWPF. 

c. Expansion capital and O&M costs represent the incremental cost of modifications and construction to increase the 10-mgd facility by an 
additional 14 mgd. 

d. ROC management costs are based on the values reported in "Task 6 - Evaluation of ROC Management Options Final Report (9-1-20)" by GHD, 
de-escalated from Jan 2020 $ to Jul 2019 $ using the ENR Construction Cost Index for San Francisco. 

e. Does not include costs for visitor center 


3.3 TWA Flex 


Palo Alto TWA Flex is premised on treated effluent from the Palo Alto RWQCP and Sunnyvale WPCP at a new 
AWPF located at the LATP site. The AWPF would produce up to 10 mgd in the near term for GWR at LGRP. 


In the future, the AWPF could be expanded by up to 14 mgd in production capacity, for a total capacity of 
24 mgd for potable reuse via GWR at LGRP and/or TWA at several connections to local potable distribution 
systems proximate to the purified water pipeline that conveys flow from the AWPF to LGRP. These locations 
are shown in Figure 3-6 and described in Attachment A. The expansion would involve increasing the AWPF's 
hydraulic capacity and adding treatment processes anticipated for forthcoming TWA requirements, such as 
03-BAC, chlorine disinfection, air stripping facilities, and an eight-hour clearwell. 


The AWPF site, corresponding buildings, and pipeline to LGRP are sized to accommodate up to 24 mgd. 
However, treatment processes/equipment, purified water pumps, and other pertinent facilities are sized to 
accommodate the near-term project capacity of 10 mgd. Expansion would also require source water from 
the Sunnyvale WPCP. This source water would be conveyed from the Sunnyvale WPCP to the Palo Alto AWPF 
through a new pipeline that would need to be constructed as part of the expansion. The site layout for near- 
term and flexible expansion capacities is shown in Figure 3-7. 
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Figure 3-6. Map of Palo Alto TWA Flex facilities and delivery points 
(LGRP and potable distribution connections) 
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TWA Flex includes the same project elements as GWR Flex, along with seven pipelines (or turnouts) to 
connect the purified water pipeline to potable water distribution system delivery points. Table 3-5 
summarizes the project elements associated with TWA Flex. 


Table 3-5. Palo Alto TWA Flex Project Elements 


Treatment Capacity (mgd) 

Near-Term 10 
Palo Alto AWPF Flexible Expansion +142 

Total 24° 

Pump stations Capacity (gpm) TDH (ft) 

PS-3 (effluent from Palo Alto RWQCP to Palo Alto AWPF) Near-Term 12,000 100° 
PS-4 (effluent from Sunnyvale WPCP to Palo Alto AWPF) Flexible Expansion 8,000 100° 

Near-Term 6,950 360° 
PS-5 (purified water to LGRP) Flexible Expansion +9,750 400° 

Total 16,700 400° 

Pipelines Diameter (in) Length (ft) 
PL-5 (effluent from Palo Alto RWQCP to Palo Alto AWPF) Near-Term 36" 15,150° 
PL-6 (effluent from Sunnyvale WPCP to Palo Alto AWPF) Flexible Expansion 36” 38,820' 
PL-7 (purified water from Palo Alto AWPF to LGRP) Near-Term 36” 107,400' 
ROC management pipeline” Near-Term 18" 10,900' 
Palo Alto Flexible Expansion 12" 13.900 
Mountain View - Whisman Flexible Expansion i 5,300° 
‘Sunnyvale - Mary Flexible Expansion 12” 5,300’ 
Sunnyvale - Wolfe Evelyn Flexible Expansion ia 7,300° 
venetian pale Flexible Expansion 30” 11,200" 
‘SJW - Campbell Flexible Expansion 16” 1,600° 
Delivery point improvements 

LGRP Various infrastructure improvements (new pipes, monitoring equipment, etc.) 

required for LGRP to receive purified water (VW, 2018) 


a. Potential future expansion requires hydraulic expansion and adaitional unit processes to produce up to 24 mgd treated to meet 
anticipated TWA water quality requirements. 

b. ROC management design values are based on information reported in "Task 6 - Evaluation of ROC Management Options Final Report 
(9-1-20)" by GHD 
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Table 3-6 contains estimated capital and annual O&M costs for TWA Flex, presented in 2019 dollars. Further 


cost details are included in Attachment B. 


Table 3-6. Estimated Costs for Palo Alto TWA Flex 


Annual O&M Cost * 


Capital Cost? 


($2019, in millions) ($2019, in millions) 
Near-Term Flexible Near-Term Flexible 
Project Expansion Total Project Expansion Total 
Element (10 mgd)> | (+14 mgd)* | (24mgd) | (10mgd) | (+14mgd)*| (24 mgd) 

Palo Alto AWPF $195 $195 $390 $6.0 $10.1 $16.1 
Conveyance infrastructure 

Effluent Pump Station (Palo Alto RWQCP to AWPF) 

Effluent Pipeline (Palo Alto RWQCP to AWPF) 

Effluent Pump Station (Sunnyvale WPCP to AWPF) 

Effluent Pipeline (Sunnyvale WPCP to AWPF) 

Purified Water Pump Station (AWPF to LGRP) $290 $140 $430 $2.5 $2.7 $5.2 

Purified Water Pipeline (AWPF to LGRP) 

TWA Pipelines (AWPF to various TWA delivery points) 

LGRP improvements 

Pipeline easements 
‘Annual Potable Reuse Supply - - - $1.0 $1.4 $2.4 
ROC Management (existing outfall) 4 $35 = $35 $0.7 $0.9 $1.6 

Total $520 $335 $855 $10.2 $15.1 $25.3 


a. All capital costs are rounded up to the nearest $5 million; annual O&M costs are rounded up to the nearest $100,000 
b. The CoRe Plan includes an estimated capital cost of $200M for a 14 mgd Palo Alto AWPF (Portfolio 4). The capital cost shown here for a 10 
mgd AWPF is similar due to: (i) rounding, in part, and (ii) inclusion of specific features, detailed in cost attachments, that would allow the near- 


term 10 mgd AWPF to accommodate future expansion. 


c. Expansion capital and O&M costs represent the incremental cost of modifications and construction to increase the 10 mgd facility by an 


additional 14 mgd. 


d. ROC management costs are based on the values reported in "Task 6 - Evaluation of ROC Management Options Final Report (9-1-20)" by GHD, 
de-escalated from Jan 2020 $ to Jul 2019 $ using the ENR Construction Cost Index for San Francisco. 


3.4 Flex Scenario Cost Comparison 


Side-by-side graphical comparisons of near-term project and flex scenario capital and O&M costs are 


presented in Figures 3-8 and 3-9. 
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Figure 3-9. Estimated O&M costs of Palo Alto flexible implementation scenarios 
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Section 4: Pipeline Sizing Cost Evaluation 


The project team conducted a high-level sensitivity evaluation to determine the cost impact of varying 
pipeline diameter for conveyance from the AWPF to LGRP. The evaluation uses Portfolio 2a (PA [+SV] GWR) 
costs as a basis and modifies conveyance sizing and costs based on an assumed diameter for the pipeline 
delivering purified water to LGRP. This evaluation does not include the costs of pipelines to deliver TWA via 
potable distribution systems or RWA via Rinconada WTP. 


Five purified water pipeline sizes (diameters): 

1. The first option is consistent with CoRe Plan Portfolio 2a (PA [+SV] GWR) and consists of a 48-inch 
pipeline capable of conveying up to 40 mgd® of purified water flow to LGRP. 

2. The second option is consistent with scenarios in this Flex TM and consists of a 36-inch pipeline to LGRP. 
capable of conveying up to 24 mgd of purified water. 

3. The third option is a pipeline with tapering diameter that allows VW and its Partners to have up to 10 
mgd of capacity available for GWR or RWA and up to 24 mgd of capacity available for TWA’. A tapered 
diameter pipeline could save capital cost while still delivering up to 24 mgd of purified water. As shown 
in Figure 4-1, the purified water pipeline has a 36-inch diameter before reducing to 24 inches following a 
large turnout at Santa Clara’s Serra/Jenny Strand Park tanks. The large turnout is the potential TWA 
delivery point mentioned in Section 3 and Attachment A. 

4. The fourth pipeline size evaluated uses a 30-inch pipeline to LGRP to deliver up to 16 mgd. 

5. The fifth pipeline size evaluated uses a 24-inch pipeline to LGRP to deliver up to 10 mgd, which results 
in saving capital cost but limiting future opportunities to deliver additional purified water. 


These pipeline options and turnouts require additional study to confirm engineering feasibility and are 
included to conceptually define order-of-magnitude cost savings of reducing pipeline diameters. Cost details 
of each option are shown in Attachment C. 


6 Despite source flow limitations from Palo Alto RWQCP and Sunnyvale WPCP, sized for future expansion (up to 40 mgqd) for 
comparability to Portfolio 1a (SJ GWR), which reflects SBWR Strategic Plan and the Purified Water Program Plan. 


as Assuming an AWPF with 24 mgd capacity, delivering 10 mgd as GWR leaves up to 14 mgd available for TWA. 
Delivering 5 mgd as GWR may leave up to 5 mgd for RWA and up to 14 mgd for TWA. Foregoing GWR and RWA may leave up to 24 
mgd for TWA, though seasonal flow patterns may limit deliveries. 
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Table 4-1. Estimated Conveyance Costs under Various Scenarios for Purified Water Pipeline Diameter from Palo Alto AWPF to LGRP 
Conveyance Capacity 
Purified for AWPF Buildout + Conveyance Costs 
Water (mgd) ($m) 
Pipeline | GWR or Annual 
Diameter (in)| | TWA RWA Capital O&M Notes 


Reflects CoRe Plan Portfolio 2a (PA [+SV] GWR) for 24 mgd. 

48" Upto40, $445| $5.1 | Despite source flow limitations from Palo Alto RWQCP and Sunnyvale WPCP, sized for 
future expansion (up to 40 mgd) for comparability to Portfolio 1a (SJ GWR), which 
reflects SBWR Strategic Plan and the Purified Water Program Plan. 


36” Up to. 24 $375 $5.1 Reflects the flex implementation near-term project and potential future expansion for 
Palo Alto Flex. 


Assumes up to 24 mgd of purified water, with 14 mgd for TWA and 10 mgd for GWR or 
RWA. Costs shown do not include pipelines to deliver TWA (via potable distribution) or 


yonastad| Jupte2a|) ‘piso $355| $5.2 | PHA (a Rinconada WIP). 
oe 024") P p ~~ | Reduces diameter of the purified water pipeline from north to south (Figure 4-1); the 


diameter reduction from 36” to 24” occurs after Pruneridge Road (tumout to Santa 
Clara's Serra/Jenny Strand Park tanks). 


Sized to deliver 16 mgd to any point along the purified water pipeline. Delivering more 


30" Upto16) $305) $3.8 shan 10 mgd requires a parallel pipeline and/or pump station. 


f Sized to deliver 10 mgd to any point along the purified water pipeline. Delivering more 
2a Upto10 215 25 than 10 mgd requires a parallel pipeline and/or pump station. 


a. Unless otherwise noted, general design criteria apply as follows: minimum pressure = 25 psi; pipe head loss <10 feet per 1,000 LF of pipe; 
pipe velocity <7 fps (generally 5-7 fps); Hazen-Williams coefficient (C) = 130, ductile iron pipe; efficiency = 65%; and safety factor = 10%. 
Design capacity of portfolio pump stations is included in Appendix A-5 along with cost assumptions for conveyance and other elements. 

b. Attachment C includes cost breakdown of pipeline size options. 

c. Assumes that pipeline easement cost is $32/foot. 

d. Costs are rounded up to the nearest $5M for capital and $0.1M for O&M. Difference in annual O&M due to reduced pipeline diameter is 
expected to be minimal. 


Section 5: Considerations for Next Steps 


VW’s Board has directed staff to proceed with the design and construction of a near-term potable reuse 
project for a 10 mgd AWPF to yield approximately 11,000 AFY using a public-private partnership (P3) delivery 
method. Flexible implementation scenarios offer a prudent planning approach to meeting the Board 
directive, while leaving a pathway to expand purified water use in the County in the future. 


As stated in the introduction, flexible expansion intentionally plans for an array of possible outcomes and 
establishes a near-term project that preserves those future opportunities. Although implementation of flex 
scenarios is not certain, factors that may influence a future expansion include reliability of other water 
supplies; evolving regulatory requirements; changes in public acceptance; varying levels of political will; or 
shifts in magnitude, timing, and/or location of water demand. 


Implementing a potable reuse project at Palo Alto is supported by the 2019 agreement between VW and 
Palo Alto committing a minimum average effluent volume of 9 mgd from Palo Alto’s RWQCP to VW at a cost 
of ~$100/AF to supply a regional AWPF. Next steps for implementation will be covered as part of the P3 
project. 
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locations, delivery points, and alignments for TWA Flex using pipelines tapered in diameter from 
the Palo Alto AWPF to LGRP. 
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Attachment A: TWA Demand Assessment 
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A.1 Treated Water Augmentation Demand Assessment 


Estimated TWA demands along the GWR pipeline alignment were identified to assess potential future 

delivery points. Assumptions forming the basis of the TWA demand assessment follow. 

* TWA deliveries are assumed to vary seasonally with lower demands during winter (rainy season) and 
higher demands during summer (dry season). Data on recent water use (2016-19) within retailers’ 
service areas are used to estimate the average, minimum, and maximum TWA deliveries for normal 
years and to size infrastructure connecting the GWR pipeline and TWA delivery point. 


+ During higher water demands, purified water deliveries are assumed to be prioritized for TWA over GWR. 
+ During lower water demands, more purified water is assumed to be delivered to LGRP for GWR or to 
VW's treated water pipeline for TWA, rather than directly to retailers’ TWA delivery points. 


+ During dry years, purified water deliveries for TWA are assumed to increase when other supplies are 
limited and estimated based on current understanding of each retailer's water supply situation. 


The Palo Alto TWA scenario is based on the proposed Palo Alto GWR pipeline alignment, which crosses 
through the service areas for Palo Alto, Mountain View, Sunnyvale, Santa Clara, and SJW. Purified water for 
TWA could be delivered to each of these service areas from an expanded Palo Alto AWPF (with treatment 
processes added to the GWR treatment train, consistent with the CoRe Plan). 


For preliminary planning purposes, delivery points are identified based on proximity of existing turnouts and 
major water infrastructure facilities to the GWR alignment. VW is considering these delivery points as a guide 
to conceptually plan the requirements to deliver purified water for TWA to each retailer and, as a next step, 
to estimate associated costs. Table A-1 presents the estimated delivery rates at each TWA delivery point 
along the Palo Alto GWR alignment. Maximum deliveries reflect the assumed capacity of the lateral pipeline 
that would connect the GWR pipeline to the respective delivery point. To confirm the capacity to receive 
purified water for TWA, subsequent work would be required to hydraulically model the retailer's service area. 


Table A-1. Potential TWA Deliveries along the Palo Alto GWR Alignmet 


Potential TWA and GWR Deliveries (mgd) 
Normal Year Dry Year 
Delivery Point Reuse Type Min Avg Max Min Avg Max 
\W - LGRP system GWR 2 8 10 3 4 10 
‘SJW - Campbell TWA 15 2 2.5 15 2 2.5 
Palo Alto - Treated Water System TWA 0 0 0 0.5 1 15 
Mountain View - Whisman TWA 0.5 1 1.5 1 2 2.5 
Sunnyvale - Mary TWA 0 0 0 0.5 1 15 
Sunnyvale - Wolfe Evelyn TWA 0 0 0 0.5 1 15 
Santa Clara - Jenny Strand Park TWA 2.5 4.5 6 3 5.5 6.5 
W - Treated Water Lateral TWA 2 8.5 10 5 75 8 
Total 24 24 


A.2 City of Palo Alto 


Palo Alto’s augments its primary potable water supply, SFPUC wholesale supply, with local groundwater and 
does not currently receive treated water from VW. TWA deliveries to Palo Alto would not change the reliability 
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of VW deliveries within the County. 


Palo Alto’s existing potable supply is ample during normal years; thus, TWA deliveries are not estimated in 
normal conditions. However, in future severe droughts, existing supply sources may be limited, and the City 
may benefit from a drought-resistant local supply, such as TWA. 


Purified water for TWA could be delivered to Palo Alto near existing SFPUC turnouts. For preliminary planning 
purposes, the delivery point is assumed to be located east of San Antonio Road, between Central and El 
Camino Expressway near a larger diameter Palo Alto pipeline. It was assumed that Palo Alto would receive 
on average 1 mgd of TWA deliveries during dry years, peaking to 1.5 mgd during summer months. This 
supply would be directly delivered to portions of the Palo Alto’s treated water distribution system at pressure. 


A.3 City of Mountain View 


Mountain View's potable supply sources include purchases from SFPUC (primary source of supply serving 
most of the city’s service area) and VW, as well as groundwater. CalWater provides water to scattered 
parcels within portions of the service area supplied by SFPUC and VW. 


Mountain View has a reliable water supply during normal years. Thus, for the purpose of preliminary 
planning, TWA deliveries are estimated at 1 mgd during normal years, which is approximately 50% of the 
existing VW deliveries to Mountain View. However, the TWA delivery point would be located at or near the 
Whisman Reservoir, an area served by SFPUC supply. The quantity of purified water supply is assumed to 
increase in dry years to augment supply due to reduced availability of existing sources. 


A.4_ City of Sunnyvale 


Significant portions of Sunnyvale’s water distribution system are supplied by SFPUC and VW purchases, as 
well as local groundwater. Overall, Sunnyvale has ample water supply during normal years. 


In dry years, reduced availability of existing supplies could lead to the need for drought-resistant local supply, 
such as TWA deliveries. The Palo Alto GWR PL alignment traverses near two water storage tanks (referred to 
as plants) in Sunnyvale—the Mary and Wolfe Evelyn Water Plants (Tanks). It is assumed that purified water 
would be blended with treated water in each of the two tanks at an average rate of 1 mgd each during dry 
years, increasing to 1.5 mgd during peak months. 


A.5 City of Santa Clara 


Because Highway 101 separates the Palo Alto GWR pipeline alignment from Santa Clara’s Northside Tanks, 
Santa Clara TWA deliveries would occur at the Jenny Strand Park turnout (not the tanks). To achieve the 

same overall purified water supply to Santa Clara, TWA deliveries to the Jenny Strand Park turnout increase 
by 1 mgd (minimum, average, and maximum) compared to those considered under San José flex scenarios. 


In addition to serving local demands, TWA deliveries could be routed to VW turnouts through the existing 
treated water lateral. To do this, the proposed purified water pipeline would be connected directly into the 
WW treated water pipeline. Flow into the purified water pipeline would be reversed, and VW could deliver 
purified water to other turnouts within their treated water distribution system. It was assumed that an 
average of 8.5 mgd would be conveyed in this manner, peaking to 10 mgd during peak month conditions. 


A.6 San Jose Water 


TWA deliveries to SJW are assumed to be the same for the Palo Alto GWR and San José GWR alignments. 
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Attachment B: Palo Alto Flex Scenario Cost Estimates 
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Table B-1. Overview of Capital and Annual O&M Costs for Palo Alto Flex Scenarios 


Purified water yield Nearterm project (10 mgd) Expansion (+44 mgd) Buildout (24 mgd) 
staked (ary) costs (SM) costs (SM) total costs ($M) 
Palo Alto Flex TM Location or Diameter | Length | Length | Lower | Upper Annual | Rounded | Rounded Annual | Rounded Rounded Rounded | Rounded 
Attachment B ID no. Project element start point End point (in) (LF) | (miles) | bound | bound* | Capital | oam | Capital | Annualogm | Capital | O&M | Capital | Annualo&M | Capital | Annual O&M 
= Table 82 AWPF TAWPF - GWR Flex “Pato atta - - - - ~ 2 a 3 134 
rable 23 : PLS Effivent Pipeline Palo Alto RWOCP Palo Atto AWPF 36 | 15450 | 29 = 
rable 24 = PLS Effiuent Pipetine [Sunnyale WPF Palo Alto AWPF 36 | 38,620 | 7.4 = 
Tabie 6-5 PLAN Purified Water Pipeline Palo Alto AWPF CORP 36__| 107.400 [20.3 
Fable 28 = ps3 Pump Station Palo Ato RWQCP Pala Alto AWPF = = = 5 | 
rable 27 = Psa Pump Station [Sunnyvale WPCP Palo Alto AWPF = = = = i! 
Fabs 843/14 PSS Pump Station Palo Alto AWPF UGRP = = = = 
rape 28) = [LGR LEGRP Site improvements - 5 = = = = 
= = PL Easements Easement : : —__[ieia7o] 306 = 
Source water Purchased sunply for reuse” | PARWOCP and SV WPCP 17,000 $ 24 
ROCN 2a ROGM strategy 5 . = = 16. 
[TOTAL Exciucing ROC 5 209 
[TOTAL 3 2s 
= Fable Ba AWPF [AWE - RWA Flex Palo Ala 5 = = = $ 357 
rabie 25 = PLS Etfivent Pipeline Palo Ato RWOCP Palo Ato AWPF 36 | 15150 | 28 = 
Table 24 = PLE Effivent Pipeine [Sunnyvale WPCP [Palo Ato AWPF 3e__| 38.820 [74 = 
= rable BS PLA Purified Water Pipaline: [Pato Ato AWB UGRP 36 [107,400 | 20.3 = 
= Table BS Rinconada Extension PL | Purified Water Pipeline LaRP inconaca WTP 36 | 12400] 2.3 = 
rable 26 = PSS Pura Station Palo Ava RWOOP Palo Alto AWPF = = = = ‘ By 
rable 27 = Psa Pump Station [Sunnyvale WPCP Pala Alto AWPF = = = = 
Table B-15/14 PSS Pump Station Pala Alto AWPF [ucre = 
- Table 8-15 funconada FWA Booster pump Station GRP Rinconade WTP - - - - 
rable 29 = LGRPT LGRP Ske improvements E 5 = = = = 
: PL Easements [Easement™ = : isis70| 329 
[Source water Purchases supply for reuse” | PARWOCP.ana SVWecP | - | 47000 s 24 
jROCM23 [ROM strategy E : : 3 16 
FTOTAL -Excluaing ROOM = 252. 
[TOTAL s 268 
= [Table 84 TAWPE TWA Flex Palo Alto z : T 5 18.1 
rable 23 = Effiuent Pipeline Palo Alto RWQCP Palo Alto AWPF 36 | 15.150 | 29 = 
rable 24 = Effivent Pipeline [Sunnyale WPCP Palo Ato AWEF 36 | 38,820 | 74 = 
rable BS Purified Water Pipeline Pato Alto AWPF GRP 36 | 107.400 | 203 
= rable 7 Purified Water Pipeline PLZ-AL Junction 'SIW- Campbell 16 3,600 | 0.3 = 
= Table SS Furitied Water Pipeline [PL2Alt Junction Palo Ato 12 | 48900 | 26 = 
= Table eo Purified Water Pipetine PL2-AltJunetion weet a2 | 5300 | 10 
[Sunnywale- Wolfe 
S he 1 Pipelin 24 = 2 
able B42 Purified Water Pipeline PL-2.Alt Junction hey Cae a2 | 7300 | 14 $ 5. 
[Santa Clara Jenny 
- Table 8-12 lpP-10/22 PL Purined Water Pipeline PL-2.At Junction Strand Park/W Treated] © 30 | 44,200 | 24 - 
Water PL 
rable 26 (Psa Pump Station Palo Alto RWOCP [Palo Alto AWPF : = = 
rable 27 : Psa Purp Station [Sunnyvale WCE Palo Ato AWPF = = = = 
= Frabe B37 PSS Purp Staton Palo Ato AWPE UGRP = = = = 
rable 23 = uSRP-A GRP Site improvements E - = = = = 
[PL Easements Easement. - 205,970 | 39.0 
= - Source water Purchased supply for reuse” | PARWQGP and svWec | = = ~ | 17.000 s 24 
= = ROGN. 2a ROGM sivateay z z = = = = r r 5 is 
TOTAL” Excivamne ROGM CC I ES 237 
[roTAL asals ass|s 25.3] 
a. Upper bound of yield is assumed in facility sizing for cost estimates and for the purposes of calculating source water costs. Lower bound reflects potential source water availability limitations or delivery point limitations (e.g., groundwater basin capacity). See Appendix A-2 for additional information on 
flow assumptions. 
b. Assumes unit cost of source water purchased as supply for all scenarios is $100/AF. 
c. Assumes that pipeline easement cost is $32/foot for all pipelines. 
d. All costs reported in July 2019 dollars. 
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Table B-2. Cost Estimate Details: Palo Alto AWPF for GWR Flex 


Brown AND « Focus: Cost Summary 

Caldwell , Element: AWPF (GWR) 

Capacity / Treatment: 10 mgd with 14 mgd Flex 
Location: Palo Alto 


All capital costs are rounded to $1 million, and O&M costs are rounded to $100,000. 


Summary 


10 med AWPF Costs +14 mgd Flex AWPF Costs 
Capital Costs Capital Costs 
Raw / Construction Cosis 81,000,000 Raw / Consiruction Costs 53,000,000 
20,000,000 Contingency - Treatment Facility ; 13,000,000 
101,000,000 Construction Cost Subtotal 66,000,000 
5,000,000 Tax on Materials (applied to half of subtotal) c 3,000,000 
16,000,000 General Contractor Overhead and Profit 10,000,000 


122,000,000 Estimated Total Construction Cost 79,000,000 
19,000,000 Owner's Reserve for Change Orders 12,000,000 


Environmental Documentation and Permits 
19,000,000 Engineering Services (Design) } 19,000,000 
16,000,000 Construction Management Ms 16,000,000 


15,000,000 Engineering Services During Construction b 15,000,000 
191,000,000 Total Capital Cost 141,000,000 


Contingency - Treatment Facility 

Construction Cost Subtotal 
Tax on Materials (applied to half of subtotal) 
General Contractor Overhead and Profit 


Estimated Total Construction Cost 
Owner's Reserve for Change Orders 


Environmental Documentation and Permits 
Engineering Services (Design) 

Construction Management 

Engineering Services During Construction 


ale PP ee Glew wey we 


Total Capital Cost 


Annual O&M Costs Annual O&M Costs 
Consumables (Equipment, Mechanical, Electrical, |&C) 1,110,000 Consumables (Equipment, Mechanical, Electrical, |\&C) 1,400,000 
Energy/Power 2,110,000 Energy/Power 3,020,000 
Chemicals 1,200,000 Chemicals 1,680,000 
Labor 1,400,000 Labor 1,400,000 
5,820,000 7,500,000 
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10 mgd AWPF Costs 
Construction Costs by Division 
Division 01 - General Requirements 
Division 02 - Site Construction 
Division 03 - Concrete 
Division 04 - Masonry 
Division 05 - Metals 


Division 06 - Woods, Plastics, and Composites 

Division 07 - Thermal and Moisture Protection 

Division 08 - Doors and Windows 

Division 09 - Finishes 

Division 10 - Specialties 

Division 14 - Equipment 

Division 12 - Furnishings 

Division 13 - Special Construction 

Division 14 - Conveying Systems 

Division 15 - Mechanical 

Division 17 - Instrumentation 

Division 21 - Fire Suppression 

Division 22 - Plumbing 

Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC) 
Division 26 - Electrical 

Division 27 - Communications 

Division 28 - Electronic Safety and Security 

Division 31 - Earthwork 

Division 32 - Exterior Improvements 

Division 33 - Utilities 

Division 40 - Process Integration 

Division 41 - Material Processing and Handling Equipment 
Division 42 - Process Heating, Cooling, and Drying Equipment 
Division 43 - Process Gas and Liquid Handling, Purification, and Storage 
Division 44 - Pollution and Waste Control Equipment 

Division 46 - Water and Wastewater Equipment 

TOTAL 


Cost Summary 
7,378,900 


7,131,400 


312,500 


15,852,400 


25,245,900 
81,000,000 


Use of 


% of Total Cost 
9% 
0% 
9% 
0% 
0% 
0% 
0% 
0% 


0% 
0% 
0% 
0% 


0% 


14 mgd Flex AWPF Costs 


Construction Costs by Division 
Division 01 - General Requirements 
Division 02 - Site Construction 
Division 03 - Concrete 

Division 04 - Masonry 

Division 05 - Metals 


Division 06 - Woods, Plastics, and Composites 
Division 07 - Thermal and Moisture Protection 
Division 08 - Doors and Windows 
Division 09 - Finishes 
Division 10 - Specialties 
Division 11 - Equipment 
Division 12 - Furnishings 
Division 13 - Special Construction 
Division 14 - Conveying Systems 
Division 15 - Mechanical 
ion 17 - Instrumentation 
Division 21 - Fire Suppression 
Division 22 - Plumbing 
Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC) 
Division 26 - Electrical 
Division 27 - Communications 
Division 28 - Electronic Safety and Security 
Division 31 - Earthwork 
Division 32 - Exterior Improvements 
Division 33 - Utilities 
Division 40 - Process Integration 
Division 41 - Material Processing and Handling Equipment 
Division 42 - Process Heating, Cooling, and Drying Equipment 
Division 43 - Process Gas and Liquid Handling, Purification, and Storage 
Division 44 - Pollution and Waste Control Equipment 


Division 46 - Water and Wastewater Equipment 
TOTAL 
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Cost Summary 
4,811,720 


1,948,410 


7,793,642 


8,962,688 


2,412,820 


25,978,806 
53,000,000 


% of Total Cost 
6% 
0% 
0% 


1% 
0% 
0% 
0% 
1% 
0% 


0% 
0% 


0% 
2% 
0% 
0% 
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Brownian * Focus 
Caldwell Aspect: 
Capaciy; 
Loca 


Date 


BC Project Number:(1ea772 id 


Estimace Version Number 


jeans one a3 Motunzation ‘Meoiization tow is $ 73,788,100 10% of Divisions 2.47 $ 4,811,720 |10% of Omsions 2-47 
Requtements. & i _ 4) — v=) 21.5 = i _ Pu | scl ES z 
Dwsion 33 « Earthwork Siework Site Gwar and Grub a es 5 a 
Dwsion 31~Earthwork _Siteworh Stop Topsail | sv $ $ = 
Division 33—Earthwork | Sitowork “Bachfi Hout to Site (3 ov | a $ is i 
Sitework Backfit Placement (3 over entire ste) wv ‘ s 5 : 
Sitework Excavation ———— | EE || cy mn = § ee © Ss = — 
Site Compaction | —- an s $ =} 
‘Sitwwork Graging — | s¥ # an = 
_ Earthy Sitenark ‘Shoring. Sheeting, and Bracing [1s $ 3 
Otthaul Aivwonce E is a Cae Engineers Estimate + _ 
Aadfogsts Bane t ter ae is t 
‘Asphalt | F $ 201 $ S 
TGrvet i | sy $ 453 — $ = 
Site Dewatering Allowance T Cs %-So0000 — ts 
1 Estvanted om SVAWPE casts; 
Landscaping Allowance 1 is $  1anass. assumas proportional increase in cast | $ 5 
| (sin ste acreage | } 
Estimated trom SVAWPC casts; 
bewsion 24. Earthwork | Sitework igniting and Secuily Alowance 1 is s 847,182 assumes proportion ihetease in cast | $ 847.200 5 
| | | | With ste acreage | | 
} 75 Engineers estimate far water 
Poison’ 31-~tarinwark Sitemark Lihy Comecens Alowance | = is. t 100,000 | met oe connections [s_ 290,000 | u | 
lbnision 26 Electrics! —_“Sitawork Naw Biectneal Service Allowance 4 ts $ 2,000,000 Engineers estimate + 2,000.00 s - 
‘Assumes (2)40 diameter sats: Based 
‘on SVAWPC Senedute of Valves 
lbwision 34.-Eartmwore | Sitawork Subgrade Structure! Plas sig SF $ — s4tz0 1A%x1" prestressed concrete piles | $ 354.900 Inter Process Tonic 5 
‘nolaulng installa, faincation 
| delivery tt spacing between piles 
ivsion 31~Farthwork —_Sitawork tdanch Waste Pinsiine | 4.200 F $ 37446. Lieineh, HDPE, 11 Cover : MD eee ee |e F 
Devaion 31> Eartwork —\Siomwark ‘heating and Shoring (Open Gun = aa 5449400 “ai wos of aver 4 22500 {plant infasirutura a ZI 
wsion 34 — Earthwork | Sitework Potnotng i" 2 $ 1288] Fura, $1,200 per 100 feet ofpioe | $ 414,800_ plant infrastructure 5 = 
lDwsion 03.=Concrete ——Canorete EQ Sasin Sab 14a ov $ 645 See Sito Wark and Concrete Ta | $ 955,600 £Q Basin $ 2 
lbwsion 08 "Concrete *Cancrate EQ Basin Suspended Slab 748 cv 5 2150 See Site Work and Concrete Tob | $ 854.900 £0 Basin $ 
' | t 
Dwwsion 03 =Conerete _*Conorete EQ Basin Wetwell Wale 750 ce fs 1.090 Sew Site Work and ConerousTab | $ 817,500 £9 Basin $ 
vision 03~Conerete ——_—|Contrete UF Reverse Fitration Pumps Slab an oy | $ BS ‘See Site Work and Concrete Tab 3 20.100 Treatment Equipment $ = 
wision 03 Concrete Concrete Interprocess Tanks Stat 225 ow s Bas See Ste Worm and Conereie Tah |S 145.300 (Treatment Equinment s 
Diwsion 03~Concrete | Camnerete (paro4 Fae POLES Ogee au | $ Bas Sow Site Wark and Concrete Tab | $ 136,200 Truatment Eauipment - 
lOwsion 03-Conerete “Cancrete Decavbanstor Transter Pumps Sinn 53 nr | ’ eas See Ste Wark andConeveteTah | § 34,100 Treatment Equipment 
yborator snd UN i T t 
Dwsion 03 Concrete Conorete a ee 508 ow | s 6as ‘Seu Site Work and ConcrewTab — | $ 324,900 Treatment Equioment $ 
vision 03-Conerete ——_—(Contrete Chemical Storage Area Slat 813 or 5 645 ‘See Site Work and Concrete Tab | $ 524,600 [Chemical Storage $ 
Dwision03~Concete Concrete ‘Chemnicl Storage Arma Walls R od s 1.090 See Ste Worm and ConcreteTas | $ 78.300 |nemuea storage $ 
lDwsion 03 =Concrete Concrete Slab for Procass funtaing 4815 ow | s 645 Sex Site Wark and Concrete Tas | $ 2,912,200 Process Bulking $ - 
Dwision O3-"Conerete "Carirete ‘Switchgear Stab 46 wv $ Bas See Site Work and Concrete Ton | & 29,300 Electrics) s 
| } 
Division 03 ~Concrete ——*Conorete ‘Transformer Stas 38 cv s bas Sen Site Work and ConerousTab | $ 23,000 Electrical $ 
Division 03 -Gonerete (Concrete Waste Equalization Wetwell Slab 66 or | $ 645 ‘See Site Work and Concret# Tabs $ 42.900 Waste Equalization Watwell & Puro Station $ - 
vision 03 Concrete Concrete ‘waste Eaualizaton Wetwell Walle 200 ow 5 1,090 See Ste Worm and ConereieTas —— |S 238.000 | Waste Equalization Wetwell & Pump Station $ 
| | | 5 
Dwwsion O3~Concrete | Canorete Piping Slab 26 cy 5 645 Soe Site Wark and Concrete Tab | $ 16,900 Waste Equalization Worwell & Pump Station $ c 
(eich ag ad Exenor ‘Crain Link Fence Around AWEF 2,100 iF s 53 $ 111,200 $ 
Imprewements | 
Division O5 - Metals Metals Wise. Metals Allowance i Cs z Engineer's Estimate $ 313.500 for34 MAD facty $437,500 
Divsior 9 Fishes Fuses Costing Mowence an ee i Eraineers Estate $ “436.700 for 24 MGD faci 5 563.333 
| | 
Division $6 Water arte Namen enerabinis eased ty ait - i. te ee Interpotate from feed pamge an enn | exited §-zan.zo9 Pimps tor 10 mga (a day and 4 astives 209 another & ums ton 14 
Wastewater Equipment | page ‘mgd expansion 
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Browne ¢ 


Focus: [Coat inpute and RAR 
Aspect: AWPE: 
Capacity:(20 mgd with 44 mgd Flex 
Locator 


Divesian 46 - Water and 


Divisn 


October 2019 Pall Proposal inciuges 


WWestewaterEmapmnen.|Eupent Urafiteation Treatment 1 is $ sara | itor skids, strainers, reverse ftrabon | $ 4,377,800 Scaled dayen from the 10.5 MSD facility $ 5,745,539 |Costs jrom thw 14 ined Pai Alto AWPR, 
staat | | umes, Ci" equinment, alr equloment 
Seah Cc aes | ] r | Bugid on July 206 So. SF quo for 
Owsion 46 = Wener end Pe auiment RO Flush Tank 1200/4 $84,000. FRP tank: $7 per gal including $ 4,000 + -| 
Wastewater Equinmant di noe 
mews Sana ij C T =F | — i Tiiration Treatinent 7 1. 

48 — Water sn | = (2 duty and 1 active). 2 pumps for 
wasion 48 — Water 8d earn. RO Transfer Pumps 200 3 a is 71.788 | $ 225.400 |interpolatedl based on 40 HP and 200K? vendor $243,600 |* PUMIPS For 10 map {2 duty Bnd 1 artivel. 249 another 2 pumps for 14 
Wastowalet Equipment | | pstimates imi te 

T r a 7 - | T =a = ‘Proposal from vohudes cartridge rt iy - | T SS 1 
46 - Water and | | | Mors, RO feed pumps, RO Skids. CHP i 
MRacrouater Ecuareene —Eailomment Reverse Osmosis a ss | 13,042,987 | Pierce nanlisndl ee all 13,042,900 Seales Gown from tne 20.5 MGD faciity $18,434,000 Costs from the 14 mpd Palo Atta AWPF 
i = a! | | A ‘Control bane}, ant startup 
] 
Donon 46 ~ Waror and 
q ato 5 5 ¥ vote r (a 00 another 2 oumps Yor 14 pugd Expansion 
WWestewsnertauupment_awpmem Becarbonator 2 2 a | s 58.800 tration Teeatiment $88,800 |2 pumps for 10 mgd, Aad another 2 oumps Tor 14 gud Expansion 
| 5/8/47 proposal ftom Dane 
Divison 48 — Water 8A gn Mexabasiate al os F Mechanica) includes (8) dscarbonator | Asai Gea mana § 756900 |2 d#carbonitors for 10 mgs, add anatner 2 decarbanators for 24 mgs 
Wastewater Equipment | Towers, flaw tstributor System, Med ss ‘expansion 
| | Ton system 
| | 
Division 45 — Water and on | | = 
eer tate i | ran syst | Decarbonator samponanis 3 . | 
Deision #8 Water and | } 
| Eaurpme c 1 far 10 1eF 1 pug lon 
\WastemsrerEauprreny._ (ERMBMent UV/A0® Transter Pursns 50 2 | s : 70.800. uv/hor $ 35,424 2 pumps for 10 mga, nat another 1 pump for 14 mgd expan 
Prvaron 45 — Werer and ea uyment UV Intuent Fiowmot 18 a |) ve | Assumed 18° faweter $ 18,700 Uv/AOP ’ 915 L, tens For 20 rgd ad another pump tor 24 mgd expansion 
Wastewater Eauioment <3 we] | | tr 0 ; Jers For 10 rm aid another pump tor 24 mpd expan 
= 4 | = = = L. — 40 - 7 a 2 
Division 46 — Water and | ] | 
paecsind ieswrane ‘Eauipment Static Mixers 2 | of Js s2a32 $ 24,300 UV/AOF $ 12,232 (2 mixers for 10 mgd, a6d another 4 miner for 14 mgd expansion. 
Ie 1 ] T Tauiy, standby Lagi ates] { - 
Wore UV/AOP, scaled costs down trom 24 mgd AWEF 
jon 46 - Water | | uudes sts y. ‘costs down fram Pale Alte 14 mgd AWPF uasea.n 
Meter erent |Eauiemem Uv System 1 eA $  4532,826 Potente eStore aa EG 4.532,900 |uased on assumption of only neading wa (2) 12 $ 2,584.3 |2Y/0P Sao eis Sar ho Ea ee 
| | iw mess mga (2 duty and 2 stanaby) reactors ia 
T TT | T TT Packsge inaludes one (1) Merrick <, y 
Dision #6 Water and eo Hydrated Lime Storage Sita with Han = 
ostewaterEaupment — Rawment — : BE P| Density Line Sify Continuous 2 RISA pLarcyataor $ 
| | | | Production and Metering Syst | | 
Diwsion 46 = Water aoa Diapnragm pump, Inauties valves and 
| Eauipme n Peroxide Meteti 2 3 r ie 
Mectenstcr Eaupment__|Eawement _Rasragen Poros Metering Pumps | ' ait 37,500 | | faemaerdi Is 75.000 Chemica Dosing s | 
Division 48 ~ Water anid | | Diaphragm pump, incuctes valves and 
| rng Pur 78 x 
Wastewater €quinenr | ERUPMeNT Soci tircrvaiy MatermnE Pomroe a) a, $ 37500 | rpvateli. . 75,000) Chemical Dosing $ 
Divsian 46 — Water and ] ] =>] | Diaphragm pump. induces valves and 
‘eau lorie Me’ 4 a i nical Dos 
Wastewater Equpmnenn,_(eswnment Sodium Hypochlorite Metering Pumps @ 37,500 Me ieiliay 5 150,000, Chemical Dosing $ 
Dovsion 48 - Waterand if Diaphragm pame, incules valves and 
| Couper ont potering | | 75,000 ical * 
Wasthwatst Equpment_(ensemvent. mania Metering Puros a1 iE ‘vee Havent 2 100) Chemical Dosing $ 
pssion 36" Water ont Eautoment Sodium Bisuithe Metering Pumps i" |Pe e ‘ 37,500 | Teepe rt Seni lapeite ube 6) ig 75.000 Chemical Dosing, s 
Wastewater Equipment | | appurtenances 
Yon ant ] ] 
prssion £6 Water ond Equipment Waste Equalization Pumps 40 4 a |s 37,950 $ 151.800 |Adaitional Pumping Requirements $ 
Wastewater Equipment | | 
Division 43 — Process Gas | | } | 
2nd Liouid Handing, Special Consivuction Process Bulan. 60,950 SF is ne 265) 1 230! fumished end installed | $ 13,322,400 | roves Bulling : 
Purification, and Storage i 4 + + 
| | Newa two tanks lapprox 82.900 
Diysion 43 » Provess Gas gallons each), assume sealed Yown Need two addional tanks faporox 95,200 gallons each), axsurne 
and Liquid Hancting, |Spmcial Construction Interorocess Starage Tank, 375,000 gallons oa Ey |s  saaazs casts based on costs for 475.000 | $ $ 271,320 | sosled down costs based on costs for # 375,000 stes! tank. assumes 
Purification, and Storage | steel tank, assumnus 15 minutes of | minutes of Teed tothe RO system at ultmvate hows 
| | | “ed to the RO system ot ultimate flows 
: a =| ] 17 7 = ‘Scaled Gack front DN Yanks cast ~~ 7 a] | Sa 3 y —_ | a i = 
land Liouid Handing, | Spucial Construction Pured! Waller Storage Cleacworh 4 os | cA $ —_31880,000 | Pfopasal for 4 MG tank. need ome 2 | $ 1,825,000. Prestressed Concrete Tank $1,825,000 |Noed an ackntional 2 MG tank for 14 mes 
Punication, anc Storage | | | IMG tank tor 10mg | | | 
] } ] Canopies fur cits acid ana salu busts | 
Divison 43 - Provess Gas 
nd Liquid Handting, |Special Construction Chemical Storage Area Canopy 1432 e |S 18 | 5 2 EY Ninh pi emt MEN 1 3 
Punta, anasto | | | | tees a sae | | 
Davsion 43 - Process Gas | 
| samy storage troodod Yee n 
ae Liquid Harting: |Special Construction | RO Antisealant (WDXLPE: Vers) 1,100 » | oo s 4310] Assumes 30 day storage s 8.400 Chemical Tanks 3 | 50h lila eiae caine hl 
Purticotlon, and Storage | | | | 
Doveson 43 - Process Gas | - 
ant Liguid Hang. Spsclal Conainuction Hydrogen Peronide Tank (HDPE, Vert) 2,500 S|) 8 s 12275 | Assuines 30 day storane s 12.500 chemical Tans ae pog |iaecteremnectnd re sevemnincmne grchieay maremye necro 
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Appendix A-11. Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Date 
Brown wo + Focus: [Costinpwta an ER BC Project Number: 
Caldwell j spect |AWPE(QWR) Estimate Versan Number 

Capacty [0 mgd with ta mga ee | Estimate Date 

Locaion [Pale Ana d necked by [DL Maxage ————] 


Divsion 43 ~ Process Gas = 7a ~ 
end ais Monaog—(SpnialConaction Sodus Tr HORLPE, Yer} 2000 | a is 708 Aasunes 20 ay sage : 5.00 | Cnet Tanke So 5-5 aetna etsy na ane rans 
|Purification, and Ste 4 | a 
Dwision 43 - Procosé Gas 
and Liguid Hanating. Spe Sodiven Hydroxide Tané (Corben Steel, Vert) 4,000 é 7 $ 45,000 Assumes 30 day stove % 48,000 [Chemical Tanke + 48,000 pas ala a aR lh nae ntl 
[Purtication, ang Storage | ia 
[Division 43 Process Gis T FRY 
and Liquid Harting. Soacial Costetion Sodium Hypochlonte Tank \FRP, Vert) zon} 4 EA + -z20800 Assumes 7 day storage + 220.500 |Chorsical Tanke SS ek Pe SSE ee eee 
Purification, and Storage rn 4 - = 
Civision 43 - Proouss Gas Ade anntiver tank ta accommodate adawnal storage needed for the 
Jand Liquid Handing, ‘Special Construction —_ Sulfuric Acid Tank (Lined Stee, Vert.) L120 a eA s 13,440 Assumes 30 day storage s 13.500 |Cnemical Tanks: $ 13,500 14 med. - i * SS 
Pariication, ane Storage 
Division 43 ~ Frocass Gus 3 
jand Liquid Hancing, ‘Special Construction Aquenus Awmonis Tank (Harz, Carbon Steel) 1,000 z iy % 12,000 Assumes 30 day SIDIBEF s 12,000 [Chemical Tanks s 12,000 RS SI I a AICS MEA SO COPEL ON 
24 mas. 
Purfisation, and Storage 
pein 20 Press ecard ging stowarce an vot $25,288,500 0% of Eqummne Cons : 773.800 $ 7,793,682 [aon or Eqvoment Costs 
ves Process 
ote Mechanical Valve alowance Be uo $ 7,573,800 54 of Piping Mlowance $ 378,100 $289,682 |5% oF ping Alowance 
Mechanics! Fitting lvowance | ss sot $ 7,573,800 5% of Piping Alowance % 378,700 $ 229,682 [sy ot Pane Alowance 
Mechanical ‘Support allowance | os wo $ 7,573,800 5% of Piping Alowance ¢ 260,682 |5% of Pang Allowance 
persion 26 Cectrcal | Elect {lectioa Allowance 20% uot 5S 25,245,900 30% of Egulomment Costs $ $ 7,793,642 | 30% of equipment Costs 
anemia Se isc 18 Allowance 258 wot $ 9.573.800 25%! of Electrical Costs % $ 1948,410 | 25% of Electrical Costs 
|instrumontation 
joan Consumables UF Membranas Replacemant 338 | Memoranes/yr ‘ 2,980 ir ih ge manana anda C1 668,400 $ 935,672 poor’ for 14 mgd AWPF; orginal casts were developed for 24 
joa Consumabies [RO Membranes Replacement | ass | Mumbranes/9e 387 fects ansenmonneretes 7 133.700 [instalation ost oust be ecvaredey ORM bor $187,203. [ame or 1A mad ANP oie! cosis ware Geneon tor 28 
T 1 T T if jased on wr replacement | T {ce led back for 14 my on ‘costs wore oped for 24 
joan Consumables LUV Lamp Repiscemen 175 Lamps/vt s 196 roel ie ae tame ale 4 [S 24.400 |iatatavon costs must be coverea by OBMiabor $48,067 [Oru ek et NA men ANPF, onal cosis wre deel . 
+ 7 1 Gased on S year replacement? 7 r ald tack for 18 ‘ginal costs wore davelooud for 2 
joan (Consumables: UV Ballast Replacement za Balast/yn s 754 ethene, shay =~ $ installation costs must be covered by OSM iabor Rod in-ear Ne ith Malt me oeinimae be 
loam Consumables {Pumping Egupment Consumables T eT t [5 948,800 72m of pumoing Eaupmem Goat | a0 : as fax = 
foam Consumables Electrica! Consiumabies 2 ‘st | | ‘S$ 9.579.800 |20. af Bectreal Cost £ 491500 = 155.873) 
Joa ‘Consumables: Instrumentation Comsumables | bad wor s 2,393,500 2% of Instrumentation & Controls Cost $ 47.900 + 38,968 |2\\) of instrumentation & Controls Cost 
z —— oa : ma erste zi 1 Scaled back for 10 mad AWPF. orignal | + a ae Sea OF 
joa Power Anfuent Pumps: 2.178.520 wh $ 0.10 epsts were developed for 24 mgd + (225,400 + 315,495 asap 38 ra APR, ea NOR BCS 
| Pred rgd AWE 
| | | | | oat ET | 1 
Sealed ask fr 20 mad AWPF, eridnal Am om 1 dove for 2 
loam Power UPA Scour 4271 vn Fy 010 costs were devuloone far 24 mud $ 500 + gt Sa A Aire Depo si ca oa tad 
| AWPF pea 
T ‘Scaled back for 10 mad AWPF, original W 14mg ns 7 
oan {Fewer uae 56 wo ‘ aso coca Were Creeoced irda | ¢ oon ‘ os [tate Aim trent Ges ep 2h 
| | | | AWPr ‘ i 
Sealed back for 10 mgd AWPF, original | 1 im develooes 
joann (Power RO Transfer Purnns 2,178,420 hwo, § 040 casts were developes tar 24 mart * 225.400 ‘ agape [Aa ek far timed AIR cxtained Cos ep wad 
| AWPF met NP 
| 1 =P ‘Sealed back for 10 nga AWPF, Griginal 7 7 PRT oa PT 
oan {ramet 60 Font Pumon wez5a050/ hin + oa covnwar Sloped 20 m0a | 8 1.267.700 St Paredes ADE ord Hpi pte ipod a8 
i AWE ait | 
| Scaled back for 10 mas AWPF, orignal | Ps = 
joam Power RO Inter Stage Pumps | 27290 | kWh 5 a10 costs were develanes for 24 mgd $ 28,200 $ 39,437 Roe DeLee Pe nap poe ee 
awer 
i i ‘Scaled back for 10 max AWPF, original 
ck for 14 mgd AWPF; orginal costs loved for 2 
loam {Power ocr | sua wn fox couts yore develooud 824 mgd | $ 200 ‘ 4g Stebel fre NE sn ene 29 
AWPr 
Scaled back for 0 mga AWPF. idl lee * jeans 
oan (Power ‘Becartonator Feed Pumps | 272,290 ‘wn s a0 costs were develooea to 24 mad $ 28.200 D eee a ee 
| | | AWPF 
Scand back for 20 mga AWPF, orignal r ala oan : = 
0am \Power Decartonator Blowers | 2arss2 wn s a0 costs Were developed for 24 mad | 22,600 yee ee ee eee 
AWPF an 
Sealed hack tor 10 mga AWPR, onanal | 7 
oan Trower Uy/AOP Tranter Pumps a sa cant vat evelonagte24gd. | $ 6400 pena [ORBEA ne ssp aarsnebeston 28 
AVIPF 
[ Brown+»Caldwell 
BS 


Use of contents on this shee 


is subject to the limitations specified at the end of this document. 


Appendix A-11. 


Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


‘Stalled back for 10 med AWPF. original ck for . id 
oan Power wspten 225000 | wm + oa caveat opnineysterenes (8 18.900 $amuaaa [feted back or.4 mat ANP ons pert Sled 24 
| AWPF | jm 
i | 1 ‘Scsled back Tor 10 mag AWE. nana iz 
osx rover fo concentra Waste Pumps soqaza | wn sao cons vereroitoetr281ngs | $ so.sco 5 _Saeeon [Sat ei ie tr arth 
| WPF 
| | Scaled back or 30 ma WEF aia | ———— i 
um vet asin Eaotzaton Pus exer | hm |s oto rome dhl 800 gag [bance ra 0 
+ AWPR 
| ‘Scaled back for 10 mgd AWPF, original | 
foam pe roma vttongPomos roo | sm + ono maces mrapentesinen | é 2000 $a [Sat acersA as gto int to 24 
WPF. | 
‘Scale! back or 30 mga AW, nial 
* suka cont bases on Expedited Purtied sri | Setlea back for 14 mgd AWPF, ongnal costs based on Expedited 
nan pores pe a aren : a Water Program Estimates or 24 mga | agent $ 87.723 | etiou Waver Program Estimates Tot 24 mgd ANPF 
AWer 
‘Sealed back for 10 med AWPF. origmal | 
Nc costs Based on Expedited Pured lec back for 14 mgd AWPF, orginal costs nased on Expedited 
Fa pperice 4 deanna a) o , gaa Watar Program Estimates for 24 med |* pe 4761 evried Water Program Estimates for 24 mgd AWPF 
T + + AWPE | 
Scaled Wack To 40’ mga AWPF, rigid i 
costs based on Expedited Purtica ‘Scaled back for 14 med AWPF, orginal costs based on Expedited 
hm anaes eae bi “ : cd Watar Program Estimates for 24 mad | * bans 2 32.897 | uritied Walet Program Estimates for 24 ymid AWPF 
4 | wer | 
‘Scaled back for 10 mad AWPF, original 
a ae costs based on Expedited Purified | Scaled back for 14 mgd AWPF., oninal costs eased an Expextred 
pan [chemionte iydromen Perotia ZERO a s i Water Program Estimates for 24 mgd et $ 479822 | iriect Water Program Estimates for 24 migad AWPF 
| Awer 
t ‘Scaler back Yor 30 mgd AWE, orignal 
ion va ‘casts ast on Expedited Purified 7 Scaled back for 14 med AWPF, orginal costs based on Expedited 
Fags ee Pape dee anes o ‘ aa Water Program Estimates tor 24 mad | * prey $ — 181444 | ritiod Water Programm Estimates (or 24 mad AWPF 
AWer | 
‘Sealed buck for 0 mad WPF. eignal 
| sts bosed on Eapadined Purfted | sap | Sealed back for 14 mgd AWPF, orginal costs uased an Expedia 
joxm Chemicats Sodium Hypochlonte £880,833 eat ’ 0.61 Watar Program Estimates for 24 méd $ TS2.238 | tied Water Progra Eatirates for 24 mgd AWPF 
| AWer | 
joan ‘Chemicals ‘Lime SaS Sit ib i 0.45 | based on 12 mg/i dose 54.800 76,684 [based on 12 mg/l dose 
if ‘Sealed back for 10 mad AWPF, original | 
costs based an Exundited Puried Scaled back tar 14 malt AWPF. onsindl costs Gasod an Expected 
iad eas plain aay paseo “ i 200, Water Program Estimates or24 mad | sai , 15.850 |ovrified Water Program Estimates for 24 mid AWPF 
AWE 
t ‘Scaled back oe 40 mga AWPF. argh 
lemicals lant Lasts based on Expedited Ported a3 ‘Scaled back for 14 mgd AWPF, onginal costs nased on Expedited 
pam Chal (ra seamapaiin stp: A ‘ a Water Proprem Estimates for24 med | aaa 315-688 |p rifies Water Program Estimates for 24 med AWPF 
Wer 
f t ‘Sale back for 10 mad AWFF. rigmal | 
eats used on Expedited Puriied Senjed back for14 mgd AW, ginal costs nased on Expexrac 
micas ore : ? ar. 
Joam Chemica RO Low pi Bia a + sph Water rogram Estisstes for 24 med | * as $ 66.283 |esrtea Water Program Estimates or 24 mad ANP 
| | AwPr I 
‘Scaled back tor 10 mga AWPF, argnal 
CUsts Oased on Expedited Puritied < > | Sealed hack for 14 mgd AWPF, orginal costs based on Expedited. 
\chernicats: High pH Cleaner : 
toa pe ss) ooh nena » * as Weter Program Estimates for 24 med ane $ 34,207 | purfect Water Program Estimates for 2A med AWPF 
| AWPr 
| | iy | i =r 
= — esas wan lane — : -aaa,con AS#vNes one Blan opemtar AD hours par WeRhTOr 59. oaq | AuiE® wo haional lan peraars 40 hours pet Week TorS2 
“ =< “ S2 weeks in ayent (FTE) weeks i 8 yer (2 FTE: 
i : = aa Assumes one senior mesiame 40 Nous per waeK Asus one adational 
aw Later 5) Mechaniss sce | init S722 $ ann erence #_Senayo [Aames ane ana 
or 3 } ann (ASSumTe one conta sch 40 hows per weex for 52 Assumes one ectional coniral tach 4@ hours per weok or £2 waoks 
joa Labor Contre! Tech It 2,080 aU Sy" ' 122) $ 358.400 Weeks in year (1 FTE) $ 358,400 (iva yenr (FTE 
boas Assumes ane sunsewsor 40 hours per week for 52 
faa Labor Svoensor zine ours 2 48058 ; 24e.son [Asus one nent 5 
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Table B-3. Cost Estimate Details: Palo Alto AWPF for RWA Flex 


Focus: Cost Summary 
Element: AWPF (RWA) 
Capacity / Treatment: 10 mgd GWR with Flex Expansion to 24 mgd RWA 


Location: Palo Alto 


All capital costs are rounded to $1 million, and O&M costs are rounded to $100,000. 


Surnmary 


10 med AWPF Costs 
Capital Costs 
Raw / Construction Costs 
Contingency - Treatment Facility 
Construction Cost Subtotal 
Tax on Materials (applied to half of subtotal) 
General Contractor Overhead and Profit 
Estimated Total Construction Cost 
Owner's. Reserve for Change Orders. 
Environmental Documentation and Permits 
Engineering Services (Design) 
Construction Management 
Engineering Services During Construction 
Total Capital Cost 


Annual O&M Costs 
Consumables (Equipment, Mechanical, Electrical, 1!&C) 
Energy/Power 
Chemicals 
Labor 
Total Annual O&M Cost 


HF FREE we & HH & 


Ise of contents on 


81,000,000 
20,000,000 
101,000,000 
5,000,000 
16,000,000 
122,000,000 
19,000,000 


19,000,000 
16,000,000 
15,000,000 
191,000,000 


1,110,000 
2,110,000 
1,200,000 
1,400,000 
5,820,000 


Flex Expansion to 24 med RWA 
Capital Costs 
Raw / Construction Costs 
Contingency - Treatment Facility 
Construction Cost Subtotal 
Tax on Materials (applied to half of subtotal) 
General Contractor Overhead and Profit 
Estimated Total Construction Cost 
Owner's Reserve for Change Orders 
Environmental Documentation and Permits 
Engineering Services (Design) 
Construction Management 
Engineering Services During Construction 
Total Capital Cost 


Annual O&M Costs 
Consumables (Equipment, Mechanical, Electrical, 1&C) 
Energy/Power 
Chemicals 
Labor 
Total Annual O&M Cost 
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nF FFAS YO HF HH 


80,000,000 
20,000,000 
100,000,000 
5,000,000 
15,000,000 
120,000,000 
18,000,000 


18,000,000 
16,000,000 
15,000,000 
187,000,000 


2,540,000 
3,390,000 
1,710,000 
2,090,000 
9,730,000 
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10 mgd AWPF Costs 
Construction Costs by Division 
Division 01 - General Requirements 
Division 02 — Site Construction 
Division 03 - Concrete 
Division 04 - Masonry 
Division 05 - Metals 
Division 06 - Woods, Plastics, and Composites 
Division 07 - Thermal and Moisture Protection 
Division 08 - Doors and Windows 
Division 09 - Finishes 
Division 10 - Specialties 
Division 11 - Equipment 
Division 12 - Furnishings 
Division 13 - Special Construction 
Division 14 - Conveying Systems 
Division 15 - Mechanical 
Division 17 - Instrumentation 
Division 21 - Fire Suppression 
Division 22 - Plumbing 
Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC) 
Division 26 - Electrical 
Division 27 - Communications 
Division 28 - Electronic Safety and Security 
Division 31 - Earthwork 
Division 32 - Exterior Improvements 
Division 33 - Utilities 
Division 40 - Process Integration 
Division 41 - Material Processing and Handling Equipment 
Division 42 - Process Heating, Cooling, and Drying Equipment 
Division 43 - Process Gas and Liquid Handling, Purification, and Storage 
Division 44 - Pollution and Waste Control Equipment 
Division 46 - Water and Wastewater Equipment 
TOTAL 


Cost Summary % of Total Cost 
7,377,500 9% 

- 0% 

7,131,400 9% 

= 0% 

312,500 0% 

0% 

0% 

0% 

1% 

0% 


0% 


0% 

- 0% 

2,393,500 3% 

2 0% 

0% 

= 0% 
9,573,800 


4,027,300 
111,200 


8,709,900 


15,852,400 


25,245,900 
81,000,000 


Flex Expansion to 24 mgd RWA 


Construction Costs by Division 

Division 01 - General Requirements 

Division 02 - Site Construction 

Division 03 - Concrete 

Division 04 - Masonry 

Division 05 - Metals 

Division 06 - Woods, Plastics, and Composites 

Division 07 - Thermal and Moisture Protection 

Division 08 - Doors and Windows 

Division 09 - Finishes 

Division 10 - Specialties 

Division 11 - Equipment 

Division 12 - Furnishings 

Division 13 - Special Construction 

Division 14 - Conveying Systems 

Division 15 - Mechanical 

Division 17 - Instrumentation 

Division 21 - Fire Suppression 

Division 22 - Plumbing 

Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC) 
Division 26 - Electrical 

Division 27 - Communications 

Division 28 - Electronic Safety and Security 

Division 31 - Earthwork 

Division 32 - Exterior Improvements 

Division 33 - Utilities 

Division 40 - Process Integration 

Division 41 - Material Processing and Handling Equipment 
Division 42 - Process Heating, Cooling, and Drying Equipment 
Division 43 - Process Gas and Liquid Handling, Purification, and Storage 
Division 44 - Pollution and Waste Control Equipment 
Division 46 - Water and Wastewater Equipment 

TOTAL 
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Cost Summary 
7,242,987 


1,612,800 


437,500 


2,938,230 


11,752,922 


13,515,860 


2,412,820 


39,176,406 
80,000,000 


% of Total Cost 
9% 
0% 
2% 


1% 
0% 
0% 
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[Gost inputs and RAR, 


Aspect: [AWFE [RWA) 


‘Capacity: |10 med GR with Flex Expansion to 
‘Location: Pano No 


Quantity 


A: Equipment 


Daw: [275720200 


Be Projéet Numiver:|Et7 Tz 
timate Version Number, 20. 
Estimate Date: [Ri Gullen 


Cort Method 


peel dC: As Mt 


Checked ay; [D- Mulacel 


[Dison 01 ~ General 


Wastawator Equipment 


nadia, underdrain system. and'sand mela 
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focal | Mebiuzaen Mobitzston 10 U5 § 75.774.800 | 10% or Bivens 247 $ 7.377500 $7,242,967 |10% of sions 247 
Divsion 31 artwork [Stework |Site Gear and Gri 7 here 7776 = 50300 | i 
Dvr 31—eartmonh steve So Tose aaeo'sy = oss 3 bsao0 
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Division 31 ~ Earthwork |Stework [Excavation ___37,0a6'cy $ 11.78 $_ 436.9000 = T 
wei 31 Eamneoh Stevo eer 15730 67 ta $1800 t 
Don't eanmmerk [Skene tng 3180's pus 531200 t 
lwson 31 Earner |Seewor Sheng Shea ond Big ais : i is ‘e.a0 | 
wisn 31=Estmark [steve ome sere os $—78.000 | Eger sae 1500 
tort Ear 'stevom nepegus Gass aa 6 3 3 655700 t 
sen 3x eatth steve moa Tai oF : 5 too } 
Pvser'st=earmanh—Stevore i — (iatoiisy a | : 3 stt00 | 
heen 3 Earimork—'Skevor [Ste Dena Aowance is = 50000 # s00000 t 
=a es Se : aad an AWC Sai pT RR 
owsiorat Earn (a acdsee Momance 1 Stans [psoen eaawere 11500 
pions —catrerk [teva Tigger Secry Aware 1s © strane Extn tor Crane TTPO | gabe 
psi earmork _(Stewer Ley Comectons Movanea te $ 200000] engnees oxime yatr ret seer commecans [8 200000 
Divison 26 Elecwical —_|Stewon new Etetheal Service Alowenoe iis $2,060.000, Enyanenrs estimate $ 2.000.000 
| ‘sues 2) ees: ase on SVAN So ot 
wien sx canwork (stare sabpade Sir Pits staise swan Naluce LPL presreted coronene nevOng tation, | 364900 terres Tank 
erate, dive snc beeen ps 
Delain 31 Easiiworl —_|Stewone Potoing om => ia uni $1,200 oot 100 feet of cpu A [sant narvicare — t Te — 
toa eae 
“sions, howe We $ 37846 14ien, Hove. 11 cover 9 
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ws 03 “Cones Come Sa Sab dass cy se Se Ste Wren orrete Ta $955,000 aan 
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owson03-— Concer (Coe ere tc Sc 0c : es Se te Wor and Dorcte Tob Sloane rd tee © 20800 Ata a ao TWA parson 
ows ca concrete (Coes tone ComctorWabs 76.07 5 tos0 Se Ste Work ae onrete Tat : | €27,900 [Adda par o TWh epansn 
[Division 04 Coneret [Concrete BAC Filter Slab 427 cy s 645 s ‘ ‘port of TWA expansion 
Msn 03 carte [Ooo [exci was 30 cr = h080 Se Se Wok ane one Tab : $327,000 Asta aan WA raion 
vein 03 cence leer UF Revere Fao unos lab toy : es Se Ste Werk and Concrete Ta 3 20:00 | resiven Eawpment 
|Dwision 03 - Concrete | eraciad Imerprocess Tanks Stab 225 ev 7 45 ‘See Sue Work and Concrete Tao $ 145,300 Treatment Equipment 
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[Division 03 ~ Concrete |Concrete Chemical Storage Area Slab 813 cy s 645 ‘See Site Work ang Concrete Tao | 524,600 ‘Chemical Storage i 
cer 03 Omer lever Choral Stags Area Was 5080 Sex Se Werk and overt Ta #78300 (emesSones 
[Diwsion 03 - Concrete [Concrete ‘Slob for Process Busing, ' oa ‘Sen Site Work anid Conerete Tad $ 7,912,200 [Process Building 
own 08 = Conca Coe ss ses Se Se Wor and Garces Tas $_29000 eect 
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ns Prine Stb 28 ov : es Se Se Wek and once Tan 16000 (Waste Eamtaen Wee Puma Staton 
i | 
praetor sz = Feri: | Exterior Chain Link Fence Around AWPF 2,100)UF $ 53 411.200 
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Src 0 Mei ie Ni Nae Awance is 5332500" erence tena $313,500 [Sas downiton he 24 NeDecliy | ¥ 437.50 Senet ova non hao NED iy 
Division 09 — Finishes [Fines ‘Coating Allowance T tis '$A16.667 | Engineer's Exomate ‘$416,700 |Sesiea down trom the 24 MGDfacihty | $883.33 | Scaled duwn from the 24 MGD faclty 
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paw:fayeeaen 7 
Brown. ¢ Focus: eat opus ad WA OProjéet Nurs 
Caldwell ‘spect:| WPF [RWAD Emimare Version Number, [3.0 
capacity: 0. mgd GF yan Pax Eaaraian to Ba nu AWA Estimate Date: [R. Glen 
Location: [Fao Ao ‘Checked fy:[D, winwcet 


Gost Method Nearterm Project 


Aset ID (Deseriptin) Quantity seat 
Uioment |B: Adjusted Unit Assumptions 


[Dwision 46 - Water anc ore | |4 pumps tor 10 mgd (3 duty and 4 active}. add anather & pumps for 14 med 
vent (inter 1 feed UF Sica 59,665, lepolaté from fees pumps on Sap page 7 ; 

WwestewoterEmuprmene,—_(e84 Intuent Pump ito feed UF) 150 s 65 Interpolate from feed pumps on sauip pa fo esate $236,700 | Prn 

Drsion 46 — Water re) legume Untranitration Treatmant 1s S  aarrssa (October 2019 Pal Proposal includes fils stele, stsiners. reverse) 5 4 377.600 |r4raton Tomtment 8 5,745,539 Casts trom the 1 md Pato Ata AWPF, 

Wastewater Equipment fitration pumps. OIF equipment, alr equigment | I 

Division $6 Water and IE omen abort 3i06 3 “g21,000) 28880 0 July 2026 So. SF quote for FHP tank: $7 por eal mewSINE 5 Soy | 

Wastewater Equement appurtenances | 


j Filtrauon Treaxment / Equipment cost I 


Dsion AE — Water are aviarvent RO Transtor Pumps 200 aA : 71.786 5 215.400 inwary mterpoluted bese on 40 HP and | $ 243,600 |2 PUMPS or 10 mgd (2-duty and 2 acta) aad anonner 2 pumps for 34 mad 


Wastewater Eaunment — - “ = | rere sap-aonerg [expansion 
Dnson 26 — Water we Proposal FomPail iu aig ar: RO Wed pur RO : 
Equomeet Reverse Osa tea $0267 ‘his. eoupment. CIP chemical pups cont! pone and | $1%082.900 Fron Treatment $ 35,424,000 |Cous rom te 14 mgd Pao Ato AWPF 
Wastewater Equipment startup, | | 
z = Water a if | { 
enter ee | Equipment Decarbonator Transfer Pumps 2s ZEA $7336 S 58800 ration Treatment $58,800 |2 pumps tor 10 mgd. add another 2 pumps for 14 mad expansion. 
ovsion 43 — Water and 5/4/17 propor rom Oanel Methane nstdes |) orearbonstr | 2 decaroratrs fo 10 mf, a anther 2 decarbonatars or 14 mgs 
Exupment Deseronsior 2 756873 758.900 Fastin exe 75 
wastenarerEqumene | x 5 6 towers Now ett system, mec, an system |e. rene rag § T5880 | pasion. 
pasion 48 War ad epmert v/A0P Tarser Pumps 2A s $ 70.900 \w/A0r $—a5.428 2 pumps tor 10 al another t pump fr 14 mes oxpanion, 
| 
buon 46 ~ Wore and . i J ; | haere seaaitinctes enna 
ion 46 Wore ard Egiomem Uv eka Flowmeters 18 26 s Assume 18 Naete | 3870 wor $9315 |2 moms or 30.mas-a ater 1am for 34 ngs parson, 
t i 
[Division 46 ~ Water and | h 
Esme rai Msn 2 sas? 4.30 [mers fr 40 mada anotner mie for 34 mee expansion. 
pon 46 Wow tegument stave & $ 24300 UvADe [#422222 0 mg antes tern mga ean 
Dw 6 Water ana 2 dy 3 tanaiy 22mg aoa, Paar nc reactors bast 5 |OVVAGE, sce eos sown tom Palo No 8 nl ANP bases on 
— sytem ve $ 4532926 900 | 
(Wastewater Equipment meson Wy. fais 7 WV lamps, chemical feed/static mung system po Sees Ae (3 2888395 sumption of only needing one (1) 1 mad esactors. 
Nomina - water an Package cides or (2) Merch Mata ume Sora So wih 
Wastewater Eauomient | S¥Oment ann 1A S 1222985 [High Density Lime Shar Continuous Production anc Metering | $ 1.223.000 \Lime System 
I i Smite 
ron a Ware ae t 
wiper agen Prone Morn Pu 2 a7500 og pump, noes valves ond appurtenances chem 
[Wastewater Equipment tela bai Pernide Metenng Pumps is $ Diaphragm pump. inciuaes wah nd apour is 15,000 cad Dosing, | | 
oven 4 Water ane | 
Neroneerteccmee =m Soxsum Hyronge Metering Pues Zea $ 37500 Diaper pum, ies vies an nppurerances |S 75.000 \crenics! Dosing 
peson $6 War wr Equlpment. ‘Seaium Hypochiote Metering Pumps wea s 37500 Diaphragm pump, Ieludes valves and apourtenances | ssn000 roms bong 
open 40 wate 90s leaumens |i Aronia tering Pun | | ae | ars00| | [pacha aun, nels wives nd apenas $ 75000 (emestoing 
Pere n ip ad a a Meter Puma : Jeph pump utes valves and ap ng | 
owen 46 Waar nd } 
r nn Bute Matern Pu iC ctvag Bum. clude valves ae uppers i Dos 
\Rncemecrececrert _|faHomen Soin Ste Maing Fan a ‘sns00 | Brg bi, re valves as penn | 78000 creme Done 
Dnmwon 48 - Water and ————— =~ [re —t ae al 
men 1 Eouateaton Puro 7 va Pumong Reureen 
Pore eran equ ase Eualaation Pu 10 en $s  sr380 | amiss fain Por areas 
Divsion 43 Process Gas T T 
ora Lig Hanoy Speci Consimcen [Process Sueng 60.950 #2 2584230; Ane and tales $13,322,400 Proce Sune 
Punts, and Storage | 
again = cioleaneeooneanan, | Weau anna jpatoaenion meneame 
ond uous suai Speci Conseucin _|intwocessSterage Tank 275,000 gatone aie $s ssaa7s ow costs on cost fot 375,000 stewtark easures 5 | 236.300 Storage Tak $ 271:320 cots based vn costa or 8 375000 sel ann aoe 15 mines eed 
Purcanon. an Stra ‘ames feat the RO site tuba Hows | | {tne RO astm state ows 
oon 23 Pros Gas ' 
jand Liquid Handling, ‘Shevial Construction —_| Purified Water Storage Clearwelt 2 OS EA § 3,650,000 ‘Stale tatk from ON Tanks cost proposal for AMG tank. nEea OnE ¢ + Boe OAK Prestressed Conorete Tanks $ 1,825,000 |Need an saditianal 2 MG tank for 14 mga 


Purification, and Storage 
| Canopies for citric weld ano sodtum bisulfite: 


agi Ce aus $8 $ (352280 arc conenlen inmost 


nterpotution of unit cost baged of 454 st 


Drasion 43 — Process Gans 
lana Liquid Handing, ‘Special Constroction 
Punfication, and Storage 


i 
| 
2.MG tank for 10 ing | | | 
1 


Division 43 ~ Process Gas |Adcind another tank to accommodate actin storage needed for thu 1 


ana Liquid Hanan, ‘Spacial Construction | RO Antiscalant (HOXLPE, Vert} 1.100 1 eA 8 4310 Assumes 30 day storage © 4.400 Chemica! Tanks, = 4400 
Purticaion, and Storage 
Diwsi0n 43 » Process Gos \ eeommodat ved veeded 
[arc Liqut Hanesing, Special Construction Hyurogen Poros Tank (HOPE, Ver.) 2500 1EA ‘ 12,975 ‘Astumes 30 day storage $ 12300 chemical Tanne. Roan ee NP Serer tees ee 
mas. 
Puntieation, ane Starame = | 
Division 43 ~ Process Gas | > epaapaie sna 7 
'Spacia! Cansteuction’ Sodium Bisutfte Tan (HOXLPE, Vert) 2.000 1A s Assumes 30 day storon $5800. (Chemical Tanks, ab ao I nee en eee 
{ 4 4 A | 
land Linus Handing, ‘Sheela Construction Sodium Hydroxide Tank (Carton Steel, Vert) 4.000 EA s 48,000 Assumes 30 day storaxe |S 48.000 ‘Crwmea Tanks fe and ES ae a Se a eS 
[Purfication, and Storage | | | 
| 
Division 43 - Process Gas 1 Sal boibacatatnta - = 
and Liquid Hanon ‘Spocial Construction Sodium Hypoctilonte Tan (FRF, Vert) 21.000 tea $ 220,500 ‘Assumes 7 day storaae |$ 220500 (Chemica! Tams Hi aang PS nations ccoremonitatitiven saree needed ere 3 


Punfication, und Storage | 1 
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Appendix A-11. Flexible Implementation of Potable Reuse - via Palo Alto AWPF 
aw [27572080 
Brown. * ‘Foeus:[Gost inputs and AAR BO Projéct Number:[254772 
Caldwell 5 ‘Aspect:|AWFF [RWAD Emimate Version Number: [0 


and 04m 


Division 43 ~ Process Gas 


‘Capactty:|10 med GWR wilh Pex Exp to BA gd AWA 
Location: [Pav Ao 


Asset 1D (Descriotion) 


Site Quantity un 


A: Equipment |B: Adjusted Unit 


Estimate Date: [R. Gallen 


Chesked fy: [D- Mauceh 


40 maid Naar-tetm Pre 


cost Notes 


14 med Flox Expansicn 


Additions We 


| |padied another tank ts accommodate asain 


|[Uv/AOP Transtur Pumps 


and Lud arene, |Spata Constrion | suunc As Tank (Lune Soe: Ver.) as20 tes s 13440 Assumes 20 day storage $ 138500 wees Tanks $s 13500 (Mee 
[Purcaton, andStrage | t | | { [s = 
Dyson 4 - Process Gas 
[add another ta to com na stra 
Rea  leniomenyaer. amentonetaincecicew | -sp0u a Pe ic eee © sam aaiahtine £000 [Ae tte carn eer et 
|Punrficetion, and Storage | t 
fad 1 i ilaseng Mechanical Piping eiowance 30% ot $25,245,900 30% af Equismant Casts $ 7.573800 | 841,752,922 |abm ot Equiomone costs 
(comer See ite omnes $7578800 |5v <1 Png Alonnee + aan | sus 2 pms Alowace 
orto Fa nme tng atone 77300 | 541 Pet Moworce 3 s78700 $587.48 [50 of Pore Aware 
free = Process ‘Mechanical ‘Supports allowance $ 7.573.800 5%. uf Piping Aluwance $ 378,700 $ 587,646 |5% of Piping Allowance 
omen 26~ Electrical |r! Eectricul lowance 30% ot $25,205,900 20%. of Eoument Costs $ 7573800 $11,752,922 |a0m of Bauman Costs 
cnanan 27 ~ strumerdation) WC Alowunce 254) ot $ 9573800 | 25” of Eecnes Costs $ 2393500 #2958730 | 25% of een Cons 
oan (Gonsumaniés Gra artvoted Gatton Mia Replacement Taser : a ogc on replocerert eve 2 ye0rs F z $1,046; 200_[Adaed os par of TWA expansion 
loxm \consumaties LU Membranes Replacement gag) tention * 1980 sey ona typical membrane be of'3 ye © 68.400 $935,672 [Ong costs for 24 mgs AWPF scaled oan for 44’ mex AWE 
| | 
oan a sow taotan yet pepenein 3 oa 22x70 lin ait BEM | || ng cn 3 mg AMP wale ow 9 4a AVE 
= == se Sao : Pao ee ae ae 
‘Consuaies UV Balint Replacement $ roe (avec on 5 year repiacamant frequency i nevigcs abo aera teal 26,679 |Orjgmal cost for 24 mud AWPF caled down for 14 mgt AW 
Tohaunatios [Puneing Endoment Consuaties $___B46.300. 3% of Pumping Eauoment Cost | ___ T8676 Fumpag Eavoneni cost 
\Gorsumabies lecinea| Consumables | $ 9.573.800 2y offleciical Cos 236,058 | of Electrical Cos 
Cconsumabies insraerenton Gnsuratlae 2 wot $ ~~ 2.303:500 (2% of instrumentation & Cons Coat 58,765 [2% of Instrumentation Camas Cait 
~ Power — [intact Pumps 2 t 7278320 rt ‘Griginaleosts tor 24 mgd AWPF sealed Gown Yor 10 mga AWPF = 315.495 [Original costs for 24 mud AWPF sc 
Power Ozone gensrator '810.500) [$290,800 |Added as part of WA exoansion 
[Done cooing voter pumps — oh a i 14,900 |Adoed as pr of TWA exoaraion 
‘ozone destract heater 210.240 KWh "21.800 |Adged as part of TWA exoansion 
‘Ozane destruct blower (294,073 kwh 30.500 |Adaed ws part of TWA expansion: 
eee eee ina 36m = ee a eo 
= BAC ir scow blowers 37.734 kwh 4.000 ied 5 Bat of TWA ersnsion 
UF Ar 4.271 Wh 7 (Original costs for 24 maga: scaled down for 10 rgd AWPF [ £618. [Orig costs for 24 mgd AWPF sealed down for 14 md AWPF 
irae 5.585,16Nh Tonga rss for 24 med scaled down for 10 mga AWPE ‘08 |Orgnal costs for 26 med AWEF sealed down for 18 rgd AWE 
AO Taner Pans 2,178,320 Kh (rig cons for 24 melt cal down for 10 mpd AWPF 345,435 [Ornal coms or 24 md ANPF soled down for 14 rgd AWE 
AO InterStage Puro 272.290 kn (Original cons for 24 mes scaled down for 10 mga AWOF 3937 |Onghal costs for 24 mgd ANPF sealed down fo 14 rg ANF 
iron ‘ou kWh (nina costs for 24 mg: scaled down for 10 mga AWOF 443_rinal cost for 24 my AWPF scaled down for 14 rgd AWPE 
TDecarbenstor Feed Purnps aid original costs for 24 mer: seated down for 20 mgd A 7 37 [Original costs for 24 mgd AWPF scaled down for 14 med AWPF 
Decorator Blowers, 237.832 kWh ‘Origa cons for 24 mgd sealed down fo 10 mgd AWE $3.L546 [Oval costs for24 mpd AWPF scaled ow for 14 ria AWE 
544,580 Kh ‘Original costs for 24 mga scaled down tor 10 mga AWE 78.874 |Crginal costs fr 24 mgd AWPF scaled down for 14 mgs AWPF 


| storage needed forthe 14 


LW Sytem —— - ,525,000'hwh ‘nigral costs for 24 mgd seated dawn for 10 mga ANP t 264,322 |Ongral cont or 26 mga AWPFscaind cow for 14 mgs AWPF 
= Concert Waste Pump 490,322 ~ Orginal cont for 24 mga: enw down for 10 mga AW? ‘TS 106.480 |Orgyon costs fr 24 mga AWPF sonled down for 14 mga AWPF 
Waste Eauaization Pumps ‘1.687 kWh (Original costs for 24 mgs scales down fr 10 mgs AWPT 47,324 |Orignalcoss for 2¢ mys AWPT sealed down for 1 mgs AWE 
horncst Materng Pun 39,060 hh ‘fipnal eos for 24 mga, sealed down or 10 go AWE 2,763. [Original coss for 24 mgd AWBF Sealed down for 14 mga AWPF 
Liu Oxygen 384.000 $ be ae alae a Ac eo eee |§ 21.200 jaased as part of WA eexarsion 
‘Sedum Bitte 2.500 al 35 rial cots or 7a mga Sealed dn Yor 10 mgs AWA ‘aaon 7.74 Giga costs for 24 mg scala down tor 14 mgd AWE 
fq Ammons i 32.87 gal i ‘$020 (gna coms for 4 mgs: ecled dow for 10 mgo AWPF $1,300 5,781 Ong ost for 24 mg scaled down for 14 md ANP 
ire Ac 1.500 gal Ts 5a? (Original cots for 24 mg sled down for 10 mgs AWEF 5.400 11,897 [Orginal coms for 24 mg sled dow for 14 mgd ANP 
Hyarogen Peronie 35.000 pal 5 eae (tga cost for 24 mga Salad down or 10 go AWPF 24500 476,812 (Orginal cost for 24 mpd scaled dw for 14 mgs AWPF 
‘Sodium Wydrasice 40,000 gai * 2.88 Original costs for 24 mga, sealed down for 10 mgs AWPF 115,400 164,444 |Originai costs for 24 mgd, scalad down tor 14 mgd AWPF 
= 7 | iis on Dee stor 2 10 mgs AWPE Ts 537.400 fs 752,236 origi costs tor 24 
= [Chemica = as tile a= 5 oss) “base on 32 mg/L cone =e 54500. [5 751564 (ned on 12 mye cose 
‘Giemicais 31.200 pat i = 100" ‘Orignal costs for 24 ma sealed down for 10 mgd AWD i$ 11200 15,850 gna ces fr 24 mined down or ig AW 
‘Chemicals 31,000 ga s ‘ginal cos for 24 mgs, ssied down for 10 mgs AWPF 225.300 [$316,088 [Cngnal costs for 24 mgd scaled down fr 14 mgd AWPF 
‘Gremicals RO Low lt Cuan “8.500 gal s (ipal coat tor 24 mys scaled down tor 10 mp6 AWPE 47 aoa 16,283 Oral costs for 24 mg scaled down for 1A mgd ANP 
“Chemicals [RO High pF Cleaner T —~s500 is Criginal costs for 24 mget sealed down fr 10 mgs AWPF 24,600 | = == $34,307 |Ongial cost fe 24 mga Scaled down for UA mes ANF 
ie [Asstmes one plant operaor €0 hows ‘Asourex3 wana! part opara rs por woek for 52 woeks 
Labor | Water Pant Operator 2,080 /eMrs Pet $ S00 eae oriom ane 1.038500 7 seis ak i a ane 
| h l 1 Assumes one senior mechanic 40 hows Bar {Assumes wo adional venvor mecnanle 0 Hours par week Yor 52 weeks in | 
joa Labor ‘Sr Mechanics 2,080 eure oor 8 £, mad a wcunnemiane 716.800 | ee Pek ee ae 
1 a ‘hours per ; a sili |Assumes one contol tech 0 hows per TAssumes one adeitonal contol tech 40 hours par Week or 52 weeks ina 
Joan at (ono Tect 2.080 "or $1227 9 3500 eS aan aera $ 358400 (sures 
true et ‘Assumes one supervisor 40 hows par woe 
ator eresor 2.08 & 16658 r 
jou see Oh yar § 3401500 oy 62 wonks 09 your (1 FTE) | 
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Appendix A-11 Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Table B-4. Cost Estimate Details: Palo Alto AWPF for TWA Flex 


Brown wo F Focus: Cost Summary 

Caldwell 5 Element: AWPF (TWA) 

Capacity / Treatment: 10 mgd GWR with Flex Expansion to 24 mgd TWA 
Location: Palo Alto 


All capital costs are rounded to $1 million, and O&M costs are rounded to $100,000, 


10 mgd AWPF Costs Flex Expansion to 24 mgd TWA 
[Capital Costs |Capltal Costs 
Raw / Construction Costs 83,000,000 Raw / Construction Costs 
21,000,000 Contingency - Treatment Facility 
104,000,000 Construction Cost Subtotal 
5,000,000 Tax on Materials (applied to half of subtotal) 
16,000,000 General Contractor Overhead and Profit 
125,000,000 Estimated Total Construction Cost 
19,000,000 Owner's Reserve for Change Orders 
Environmental Documentation and Permits 
19,000,000 Engineering Services (Design) 
17,000,000 Construction Management 
15,000,000 Engineering Services During Construction 


82,000,000 
21,000,000 
103,000,000 
5,000,000 
16,000,000 
124,000,000 
19,000,000 


Contingency - Treatment Facility 
Construction Cost Subtotal 

Tax on Materials (applied to half of subtotal) 
General Contractor Overhead and Profit 

Estimated Total Construction Cost 
Owner's Reserve for Change Orders 
Environmental Documentation and Permits 
Engineering Services (Design) 
Construction Management 
Engineering Services During Construction 


19,000,000 
17,000,000 
15,000,000 


enna eernln a wauw 
ane aetonwlna ean 


Consumables (Equipment, Mechanical, Electrical, |!&C) Consumables (Equipment, Mechanical, Electrical, |\&C) 2,540,000 
Energy/Power Energy/Power 3,390,000 

Chemicals Chemicals 1,710,000 

Labor Labor 2,450,000 

10,090,000 
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Appendix A-11 


Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


40 mgd AWPF Costs 


Construction Costs by Division 
Division 01 - General Requirements 
Division 02 - Site Construction 
ion 03 — Concrete 
Division 04 - Masonry 
Division 05 - Metals 
Division 06 ~ Woods, Plastics, and Composites 
Division 07 - Thermal and Moisture Protection 
Division 08 - Doors and Windows 
Division 09 - Finishes. 
Division 10 - Specialties 
Division 11 - Equipment 
Division 12 - Furnishings 
Division 13 — Special Construction 
Division 14 - Conveying Systems 
Division 15 - Mechanical 
Division 17 ~ Instrumentation 
Division 21 — Fire Suppression 
Division 22 - Plumbing 
Division 23 — Heating, Ventilating, and Alr-Conditioning (HVAG) 
Division 26 - Electrical 
Division 27 — Communications 
Division 28 — Electronic Safety and Security 
Division 31 — Earthwork 
Division 32 - Exterior Improvements 
Division 33 — Utilities 
Division 40 - Process Integration 
Division 41 — Material Processing and Handling Equipment 
Division 42 - Process Heating, Cooling, and Drying Equipment 
Division 43 - Process Gas and Liquid Handling, Purification, and Storage 
Division 44 - Pollution and Waste Control Equipment 
Division 46 - Water and Wastewater Equipment 
TOTAL 


Cost Summary 


OFA FARE FFA FFA HEF AHA HREEREREEEH 


7,562,700 


7,131,400 


342,500 


9,573,800 


4,054,200 
114,200 


8,709,900 


17,677,400 


25,245,900 
83,000,000 


Use of co 


Flex Expansion to 24 mga TWA 
Construction Costs by Division Cost Summary 
Division 01 - Genera) Requirements 7,498,547 
Division 02 - Site Construction - 
Division 03 - Concrete 2,343,400 
Division 04 - Masonry - 
Division 05 ~ Metals 437,500 
Division 06 - Woods, Plastics, and Composites 
Division 07 — Thermal and Moisture Protection 
Division 08 - Doors and Windows 
Division 09 - Finishes 
Division 10 - Specialties 
Division 11 - Equipment 
Division 12 ~ Furnishings 
Division 13 - Special Construction 
Division 14 - Conveying Systems 
Division 15 ~ Mechanical 
Division 17 - Instrumentation 2,938,230 
Division 24 - Fire Suppression > 
Division 22 - Plumbing, - 
Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC) “ 
Division 26 - Electrical 411,752,922 
Division 27 - Communications 
Division 28 - Electronic Safety and Security 
Division 31 - Earthwork 
Division 32 - Exterior Improvements 
Division 33 — Utilities 2 
Division 40 — Process Integration 13,515,860 
Division 41 - Material Processing and Handling Equipment 3 
Division 42 - Process Heating, Cooling, and Drying Equipment - 
Division 43 - Process Gas and Liquid Handling, Purification, and Storage 4,237,820 
Division 44 - Pollution and Waste Control Equipment . 
Division 46 - Water and Wastewater Equipment 39,176,406 
TOTAL 82,000,000 
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Appendix A-11. Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Date:[275/2020 


Brown wo Focus: Cost inputs and R&R BC Project Numer |453772 
Caldwell Aspect: |AWPE (TWA) Estimate Version Nomner:[2.0 
Capacity: {110 mgd GWR with Flex Expansion to 24 mgd TWA Estimate Date: |R. Guillen 


Locstian: [Palo Alto (Chenked By: 


: 7 
Pasion Ds Fame Mobilization Mobilization 10% is $ 75,626,900 | 10% ot Divisions 2-47 $ 7,562,700 7,498,547 |10% ot Divisions 2.47 
Requirements 
Division 31.- Eartwore | SMework Site Crear and Grub 7 here z 7760 =__ 50500 
Diision 31 —Eartnwork _[SRework 'Stnp Topsoil Bian wy = 085 s 26,800 | 
Division 31 ~ Earthwork, [Sttework |Backtit! Haul to Site (3° over entire site) 31,460 cy $ BBS $ 279,400 
has seeme low, hut used means est 
z K 7 a 1.08 
Division 31 ~ Earthwork |Sdewort Backfill Placement (3' over entire site) ‘31,460 cy s aU s 32,800 for structural backfill here 
Division 31— Earthwork | Sitework [Excavation 39,885 cy ie 1176 5 467.500 
Division 31 — Earthwork Sitework [Compaction 15,730 cy $ 0.89 $ 14,000 
Division 31- Earthwork |Sitework Gratmng 34,460 sy 5 118, s 37.200 
Division 31 —Eartnwork _[Sitewarn ‘Shoring, Sheeting, and Bracing 0 ts = 25,000 $ 6.300 
Division 31 - Earthwork Stework [Ofihaul Allowance 0 Ss e 75,000 | Engineers Estimate $ 
Division 31 — Earthwork |Stework rogate Base T1261 cy 5 EEE] = 
Dwision 31 - Earthwork Sitework Asphalt 741 Ea Ey 2.01 s 
Division 31 ~ Eartnwork Stewart Gravel 10,294 sy. $ 463 3 
Division 31 — Earthwork —_|Sitework Site Dewatering Mlowance t is z = 
from ceusts: _ 

Division 31 - Earthwork sitework Landscaping Mlowance i is = Eagmnit edd (how SVE goes ames moe $ 

proportional eres in cust with site acreage 

from SV} rn 

Division 31 Eannwork | Sitswork Lighting and Seourty Allowance 4 is $ 887,182 eatiruated ftom SVAN cowie: sagas $847,200 

proportional increase in cost with site acreage 

= er, Internet, 

DWvision 31. Eartnwork —_|Sitework Utiity Connections Atlowanne 4 is &— “odpoa [Entreers eatiisictoryetes intemetsever | spninod 

connections 
Division 26 - Electrical Stteworl |New Electrical Service Mlowanor 1 us $ 2,000,000 | Engineers estimate $ 2,000,000 

Assumes (2) 40° diameter slans: Based on 
Division 31 — Eartnwork Stlework |Subgrade Structural Piles 2513 SF s 141.20 SVAWPC Schedule of Values 24°x14° prestressed | ¢ a4 saa | tne! Proveds Tank 

lcanerete piles including installation, fabrication, 

cetivery 5tt spacina between piles 

——S=~ 
Division 31.- Earthwork | Stework dsinch Waste Pipeline 1.200 “F $ 374.46 |14;nch, HDPE. 11' Cover $ ine arene epee tg 
42Vallsble data in the soreaitsnee! 
Divison Si Earthwork | Stewark pasting and Shoring [Open Out) ae tot SaaS HOO [Tw 14 of caver = plant yarastrueture 
Division 31 — Earthwork Stework Potholing 12 TA = 1233 Rural, $1,200 per 100 feet of pine s [plant infrastructure 
Division G2 - Concrete Concrete EQ Basin Sian 1481 cy $ 645 ‘See Site Work and Concrete Tab $ EQ Basiry 
Division 03 - Concrete Concrete EQ Basin Suspended Slab Tat cy $ 1.150 ‘See Site Work and Concrete Tab $ 851.900 [EQ Basin 
Division 03 - Concrete Concrete EO Basin Wetwell Walls 750 cy s L030 See Site Work and Concrete Tab $ 817,500 |EQ Basin 
Division 03 - Concrete [Concrete Ozone System Slab 185 cy $ 645 See Site Work and Conerete Tab 5 ~ [Ozone and LOX Area Added as part of TWA expansion 
Division 03 ~ Concrete LOX Area Stuty & ‘See Site Work and Concrete Tap $ Ozone and LOX Area Added as part of TWA expansion 
Division 03 ~ Concrete Concrete Ozone Contactors Slab 320. cy $ B45 ‘See Site Work and Concrete Tab $ JOzone and LOX Area Added as part of TWA expansion 
Division 03 ~ Concrete Conerete Ozone Contactor Wallis 576 cy $ 1.030 ‘See Site Work and Concrete Tab $ [Ozone and LOX Area Added as part of TWA expansion 
Division 03 - Concrete Concrete BAC Filter Slat a27 cy $ 45 ‘See Site Work and Concrete Tab $ BAC Added as part of TWA expansion: 
Dwisiah 03 - Contrete Concrete BAC Filter Walls 300 cy s 1.090 See Site Work and Canorete Tatr $ |BAC Added as part of TWA expansion 
Dinision 03 - Conerere Concrete UF Reverse Filtration Pumps Sian 34 cy $ 645 ‘See Site Work and Concrete Tab $ 20.100 [Treatment Equipment 
Division 03 - Concrete Concrete Jean Tanks Slab 228 cy i] 645 ‘See Site Work and Concrete Tat $ 145,300 Treatment Equipment 
FRO Transfer Pumps, Finers, RO Food Pu 
Division 03 - Concrete Concrete oe Eyre, Parnaige Fees pen Pune 211 $ 645 Set: Site Work and Concrete Tab $ 136.200 |Treatment Equipment L 
Division 03 - Concrete Contrete W Ect Transfer Pumps Siab 53 cy ic ms ‘See Site Work and Concrete Tab $ 34,100 |Treatment Equipment. 
Division 03 - Concrete [Corveretes |Decarhonator Towers and UV Transfer Pumos Slab 504 cy $ 645 ‘See Site Work and Concrete Tab $ 324,900 [Treatment Equipment 
Division 03- Concrete | canerate lOniorne Contact Basin Stab sas cy : eds See Site Work and Concrete Tab $ Treatment Equipment Added as part of TWA expansion 
[Ghiona Cantaat Basin Walls, mchuging intern 
Division 03 - Concrete Conenste ee ee 233 cy 2 1.090 See Site Work and Concrete Tab 5 Treatment Equipment [Added as part of TWA expansion 
Division 03 - Concrete Concrete |Chionne Contact Basin Suspended Slab 202 cy s was ‘See Site Work and Concrete Tab $ Treatment Equipment: [Added as part of TWA expansion 
Division 03 - Concrete Concrete [Chemical Storage Area Siab Br cy 5 BAS ‘See Site Work and Concrete Tab $__ 524,600 |Chemical Storage 
Division 03 - Concrete Contrete [Chemical Storage Area Walls 72 cy s 1.090 Se Site Work and Concrete Tab $ 78,300 [Chemical Storage 
Division 03 - Gonerete [Concrete Slab for Process Building 4515 ay $ Eo See Site Work and Concrete Tab $_ 2,912,200 [Process Building 
Concrete Switchgear Stat 46 cy 5 e4s See Site Work and Concrete Tab $ 29,900 |Electrcal 
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Appendix A-11. 


Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Focus: 
Aspect: 

Capacity: 

Location: 


Cost inputs and RER 


[AWPF 
10 mgd GWR with Flex Expansion to 24 mgd TWA 


Date 
BE Project Number: 
Estimate Version Number: 


Division 03 —Concrete | Concrote [Transformer Stab See Site Work and Concrete Tab 
Ww ization Wetwo & Purr 
Division 03 ~ Concrete Concrete Waste Equalization Wetwell Slab 6a cy ‘See Site Work and Concrete Tab eee peat fle wres 6 Popp. 
Division 03 — Conorete (Conerote Waste Equalization Wetwsl! Walls: 200 cy See Site Work and Concrete Tab $ 218,000 po geaacea (eomlApp 
Division D3 —Conerete ——_| Concent Piping Stab 26 vy See Site Work and Concrete Tab s kin a an aaah 
RRIEAS— F ERI Exterit (Chain Link Fence Around AWPF 2100 uF 
Improvarmunts 
Division 05 — Metals Meta Misc, Metals Mlowance 1 is 412.500 | Enginsers Estimate [Scaled down fram the 24 MGD fatilty| $ 437,500 |Scaled dow fram the 24 MGO Facility 
Division 09 — Finishes Finishes Coating Mlawance i is 416.667 | Engineers Estimate [Scaled down fram the 24 MGD faciity| $583,335 [Scaled dowm from the 24 MGD faciity 
Proposal fram Wedeco. Casts includes ozane 
DWvision 46 - Water and generators, LOX system, injection skids, reaction 
A 7,485, 7a fTWA 
Wastewater Eavanmeme /e3uement JOrane System 1 C 3 7.455.890 aarp San eA $ 7,485,900 JAdded as part of TWA expansion 
noost skid, ozane contral panel, and pumps 
‘Scaled up tYom Flagstatf Stugy. Casts mcludes 
Division 48 — Water ant scour blowers. centrifugal pumps. chemical 
a 741.628 744.7 
Wwastatar Equcmiann || VEER BAG System v cy $ B741.52 Mek weeecapercrae., ||% $5,741;700 Added as part of TWA expansion 
lunderdrain system, and sand media 
4 pumps for 40 med (3 cay and 
Division 48 ~ Water and 
Equipment \ (0 Feed i 180 4 « 59.608 Inter on f 238.71 ©), 300 anothar 4 pumpe fi 
eiaanion heme suinmnin influent Pumps (ta feed LF) a $ interpolate from teed pumns.an equip page $ 238,700 Jactivel, ada another 4 pumps for 14 
mga expansion 
‘October 2019 Pall Proposal includes Miter skids, 
Dwision 46 — Water ana R <q [9088 from the 14 mga Pate alta 
: f e 4)37,558 : e wpe, Ci 377, 0 745 
WWartewsterEouisneet,_ [eRwAMent Uitratitrauion Treatment i is 377,55: strainers, yeverse titration pumps, CIP equiament, | $ 4,377,600 |fitratian Teatmant 6,745,599 [me 
“— air equinment 
a — — Fi $84,900) BASH On iy 20TH Se, SFquOIeTorFRPTANEST| «a oon 
Wastewater Equinmant ber gal inohiding appurtenances 
Filtration Treatment / Equipment cost 3 pumps for 10 mgd (2 duty and 1 
een te ater end J Ewiament RO Transfer Pumps 200 a EA $ 7196 linearly nterpoleted based on4GHP |S 143,800 active), ada another 2 aumas tor 14 
ig and 200 HP vandor estimates mga expansion. 
Proposal from Pall includes cartndge titers, RO 
Pivision 48 — Water and | eauinment Reverse Osmosis 1 FA $ 13,042,867 feed pumps. RO Shios, CIP equiomeat, Ol $13,042,900 |Ftration Treatment §. tera .ape [Pome rom heAA roe PetoAna 
wastewater Equlament AWPr 
cneiical umes, Control panel, and startup 
Division 48 — Water and 2 pumps for 10m, add anther 2 
‘ 1 A s 29, tm 
NWactoneter Ensen, yedvemen Decarbonator Transfer Pumas 25 2 fy 9.364 Filtration Treatment SE oe Eee ea rattan 
 epdsigh-ia Naty Bund 5/4/17 proposal from Daniel Mechanical includes 2 decarbonators for 10 miga, add 
Renee wiareranedEqulament Decarbonator t FA S$ 786875 (4\ decarnonator towers, law distrisutorsystem, | $ 756,300 |Pitration Treatment $ 756,900 Janother 2 decaroanators for 14 mad 
pacmad x fs med, tan system expansion. 
Division 46 ~ Warerand [2 pumos for 10 mga, add anather 2 
Equipment UV/AOP Transtor Pu 50 2 EA 35,424 W/AOP 35.424 
Wastewater Equloment iba POR SPANSPUE PS * hi x puma for 4.4 med expansion: 
Division 48 ~ Water ana '2 meters for 10 mgd, add another 4 
. F ‘ " 
Fouomene —_[Eawiament UV influent Flowmeters 18 2 EA 5 gals Assumed 18" Nowmeter $ SE Pro artafgietanios 
Diveion 46 — Waterand [eo ary a A =  aaaaa [2 Mme fort0 ma, ace anctner I 
Wastewater Equiament rrixer for 14 mgd expansion. 
P, ‘OWT r 
Equipment UV system i EA $ 4,532,826 reactors, tallasts, UV iamps, chemical fead/staue |$ — 4.582,900 $ 2544395 co: 
Wastewater Equipment Reece assumption of only needing one (2) 
ve sys 14 mgd resctors 
lbiision 48 ~ Water and Package includes one (1) Merrick Hydrated Lime 
WNectovatey Eugene jestemert Lime System 1 EA $  i222/965 Storaie Sila with High Density Lime Slurry $ 1,223,000 |Lime System 
ame (Continuans Produiction and Metering System 
Division 46 — Water ancl Diaphragm pump, includes valves and 
Hydroge y 73 75) ct Dosin 
Wastewater Emaneneen, _ [ERUEMent {drogen Peroxide Metering Pumps 2 5 $ 37,500 biel $ 5,000 | Chemical Dosing 
IDwision 46 — Water and Diaphragm pump, moludes valves and 
" roxide Me 7 : e : 
Wastewater Emapmenn, enorme Sodium Hydroxide Metering, Pumps 2 EA $ 37.500 eta nual $ 75,000 [chemical Dosing 
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Appendix A-11. Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Date: [2/5/2020 


Brown wo f Focus:{Cost inputs and RAR BC Project Number:| 252772 

Caldwell 5 Aspe: AWPF (TWA) Estimate Version Number: [2.0 
Capacity: [410 mgd GWR with Flex Expansion to 24 mgd TWA Estimate Date: [R. Gullen 
Location: |Palo Alto Cnecked By: |D, Mulacel: 


Division 46 - Water and Diaphragm pump, includes valves and 


Equipment [Sodium Hypochionts Metering Pumps, 4 $ 150,000 [chemical Dosing 


Wastewater Equinment appurtenances 
Division 46 ~ Water ana idemwat Ke annotate stone $ 37,500 Diaphragm puinp, includes valves and 5 75,000 |Chemical Dosing 
Wastewater Equipment appurtenances 

: T 7 
Pivision 46 Water and J auipment Sodium Bisulfite Metering Pumps $ 37.500 Seana con ike a SEU ey Oe 
Wastewater Equinment appurtenances 
Division 46 - Water and 

" ization Pu 7. : 

Wastewater Equigmmant —_[eaiemert este Euan Marys 8 37.950 $151,800 |Additionel Pumpin Requirements 
Division #3 — Process Gas 
Jang Liauid Handling. ‘Special Constucton | Process: Building $ 219 285) x 230 tuinished and instalied $ 13,322,400 |Prootss Swiding 


Purification. and Storage 


Need two tanks (approx 82.900 gallons each), peed Toned dg tania opr, 


198,200 gallons enon), assume scaled 
for 
$ 534375 essume scaled down costs asedonostsfor® | 5 236,300 |Storage Tanks $ 271.320 |down costs based on costs fore 
75,000 steel tank, assumes 15 minutes of feed 
375,000 steel lank, assumes 15 


to the RO system at ultimate Tlows 


ivision 43 ~ Process Gas 
and Liquid Handling. 
Purification, and Starage 


Special Construction — |interpracess Storage Tank, 375,000 gallons 04 = 


ri do the a 
Diision 4a - Process Gas 
Jand Liauld Handling Speci! Construction | Puritied Water Storage Ciearwell a 1 fA $ 3,850,000 Mires aie Sostpropesal.nesdone4MS 1 § 4 650,000 |Prsstressed Concrete Tanks $  3\850,000 lseng te elt ae hai 
Purification. ana Storage ; 

Canopies for elt acid uns sodium 
Division a3 - Process Gas bicuitte storage in UF CIP aves, 

auld Handing Special Constuction, | Cherrncal Storage Area Canopy’ aang SF $ 108 5 152,200 [estimated from SVAWPC canopy coste| 

Purification, and Storage assumes diner interpolation vf Unit 

ost based on 454 st} 
Division d3 ~ Provese Gas faded anather tank to actommadate 

ond Liguld Handing. [Special Construction. | RO Antiscalant (HOXLPE, Vert.) 1100 t EA s 4310 Assumes 30 day storage s 4,400 |hernical Tanks $ 4,400 |adoitional siorage needed forthe 14 

Pusticallon, and Storage Ingo. 
Division 43 - Process Gaz [Added anather tank to accommodate 
and Liquld Handinss. Special Conevuctian | Hyaragen Peroxire Tans (HOPE, Vert. 5 12.278 Assumes 30 day storage = 12,800 [chemical Tanks $ 12,300 |aditionalstorane needed for the 14 
Purification, and Storage mac. 
[Division 43 - Process Gas fAdked another tank to accommodate 
and Liquid Handing. Special Construction | Sodium Bisulfite Tank (HDXLPE, Vert s 5,793 Assumes 30 day storage 5 5,800 |ehemical Tanks $ 5,800 | additional storage neuddd forthe 24 


Purification, and Stora ing. 
Division 43 - Process Gas [Added another tank to accommodate 
land Liquid Handing, [Special Constuction — {Sodium Hydroxide Tank (Carbon Steel, Vert.) s 48,000 Assumes 30 day storage 5 48,000 |Chemical Tanks s 48,000 |adaltional storage needed for the 14 
Purification, and Storage mage 

Division 43 - Process Gas [Added another tank to eacommodate 
land Liquid Handing. [Special Construction | Soofurn Hypachlorite Tank (FRP, Vert) $ 220,800 Assumes 7 day storage. $ 220,500 [Chemical Tanks $ 220,500 Jadoitiona| storage needed forthe 14 
Purification. and Storege |g. 

[Division 43 - Process Gas [Added anativer tank to accommodate 
Jand Liauid Handling. Spec! Constuction —|Surfurle Acid Tank (Lined Steel, Vert.) 5 13.440 Assumes 30 day storage 5 13,500 | Chemical Tanks $ 13,500 | additional storage needed far the 14 
Purification, and Storage ae 

Division 43 — Process Gas [Ades anther tank to Bacommodate 
and Liquid Handing | Aqueous Ammonia Tank (Hore Carbon Steel) 8 12,000 Assumes 30 day storage 5 12,000 |¢heinioal Tanks s 12,000 | additional storage needdd for tie 14 
[Punfication. and Storage ime. 

Division 40 ~ Process 


eke Piping altowance $ 28,248,900 | 30% of Equipment Costs $7,573,800 $ 11,752,922 |30% of Eavioment Costs 
RI PON Valve allowance $7,573,800 | 5% of Pining Allowance Ss 378,700 $ 587,846 [5% of Piping Allowance 
Integration 

Fitting allowance $ 7,573,800 | 5% of Piping Allowance s 378,700 $ 587,646 [5% of Piping Allowance 


[Supports allawance 


7.573,800 | 5k of Piping Allowance $ 587,646 [6% of Piping Allowance 


Division 26 - Electrical Etuctrieal Allowance 25,245,900 | 30% of Enuipment Costs $ 14,752,922 |30% af Equipment Costs 


Division 27 ~ 


IC Allowance 9.573.800 | 25% of Electical Costs $  2938,230 


T046,200 


28% of Eloctooal Costs 


(Granular Activated Gambon Media Replacement 5 ai [Based on replacement every 2 years 5 [Added as part of TWA expansion 
[Scaled back for 34 mgd AWPF, 
longinal costs were devalopwd far 24 


AWE 


Consumables UF Membranes Replacement 438 Membranes/yr 5 1,980 [Based on a typical membrane life of 3 years S$ 668.400 
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Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Brown so 
Caldwell 5 


Aspect: 
Capacity: 
Location: | Palo Alto 


Focus; |Cost Inputs and R&R 
[AWE (WAY 
10 mgd GWR with Flex Expansion to 24 mgd TWA 


RO Membranes Renlacement 


Membranes/yr 


Date: [2/5/2020 
BC Project Numper:|152772 


Fatimate Version Nuriner:|2,0 


Estimate Date: [R. Guillen, 
Checked By: [Di Mulaceh 


installations 


Ta. O&M labor 


installation 


costs must bie covered by 


costs must be covered by 


‘Scaled back for 14 mgd AWPF, 

original costs were developed (or 24 
AWPE 

[Scaled back for 14 mad AWPF, 


UV Lamp Renlacerment Lamps/vt Bosed on 12.000 hour resiscement frequency 8 34,40 |uesaiin $48,087 origina costs were devesoped for 24 
mgs AWPE 
5 [Sealed back Yor 34 mga AWPF, 
instal covers 
Consumables UV Ballast Replacement Baliast/yr Based on 5 year replacement frequency : 20,100 [etaloton casts must Br eavered 8y | 5 26.679 original costs ware developed fot 24 
go AWBE 
Consumables Pumping Equipment Consumables Tor $__ 345800 [2h of Pumping Eaunment Gost = 13.000 = 7756 [2% of Pumping Eauinment Got 
Consumables Electrical Consumaies 2 Kar $3573.80 [2 af Electrical Cost $191,500 $235,058 [2% of Glectncal Cost 
rs af falion © Contras 
consumables Instrumentation Consumaties 2x al $ 2,393,500 }2 af Instrumentation & Controls Cost $ 47,900 er) iaesiesiated hte 
[Sealed back Tor 34 mga AWPF, 
i 
Power Infiuent Pumps. 2,178,320 Scaled bsgck for 40 med AWPFS original costs ware |. Soctadg $ 315,495 Joriginal costs were developed for 24 


developed for 24 mgd AWPE 


Jenga AWPE 


Power 


[Ozone generator 


Zai0 500 


230,800 


[Added as part of TWA exoansion 


Power [Ozone cooling water pumps 114.900 [Added as part of TWA exnansion 
(Ozune dustuct heater 21,800 ]Added as part of TWA expansion 
(ORM Power Ozone destruct blower 30,500 [Addeo as part of TWA expansion. 
(0am Power IGAC backwash oumps 711,000 [Added as parc of TWA expansion 
(OaM Power BAC alr scour Bowers 4,000 JAdceu 0s part of TWA exnansion 
[Scaled back for 14 mga AWPF, 
loam Power UF Ait Seour 4274 Seale eset es SER, aunts eee 619 Jonginal costs wore develowed for 24 
developed for 24 mao AWPF 
mgs AWE 
[Scaled hack for 14 mga AWPF 
ed tack for 40 mad AWPF, rn 
onM Power UF CIP 5586 awh $ 010 MA 00 8 origina costs were developed for 24 
* |mgo AWPE 
[Scaled back for 14 mad AWPR 
joaM Power RO Transfer Pumas 2,178,420 wwe $ 0.10 STEAL EER To 10 rah APF ein Cnet WORT | oe doy $ 318,495 original costs were developed for 24 
developed for 24 mac AWEF 
ing AWPE 
[Sealed back Tor 14 mea AWPF, 
6d back for 10 med AWPF, angina e 
0am Power RO Feed Pumps 13.614500 Wh ‘ ot Seales back Dy SO toed ATT Ong MORE WE H's 4s soa.se0 $ 1,774,859 Jorginal costs were developed for 24 
developed tor 24 mac AWPF 
|mgo awee 
[Scaled back Tor 14 mgd AWPF. 
oaM Power RO Inner Stage Pumps 272,290 Kw $ ose eal! sok Fre 22 ene AWE ele pois RE | Poa ors $ 39,437 |originat costs were developed far 24 
develope for 24 mga AWPF 
mao AWPE 
[Scale back for 14 mga AWPF 
Ned back fe WPF, J 
osm Power RO CIP 984 «wn ‘ oa0 ee See Pad Sa Tm AE ier me WEE |g s 143 Joriginat costs were developed for 24 
developed for 24 mad AWPF 
|inga awe 
[Scaled back for 14 mga AWPF, 
ee back For 20 mnge AWPF, We s 
on Power Decerbonator Feed Pumps 272,290 nn $ o.t0 Peaiet back for Tac ANET Greets wae. a6) $ 39.437 original costs were developed for'24 
developen for 2A mga AWPE 
Img AWPE 
: Scaled back Yor 14 mga AWPF, 
oun Power Devartonator Blowers 2172 kwh $ oso See Pak TOC 2 MaRRAWPE ONO Boats Wee'|A bn antl $31,549. Joriginal costs were deveioged for 24 
developed tor 24 mga AWPF 
mga AWPE 
vehul dea [Scale back for 4 mea AWPT, 
oa Power LV/AOP Transfer Pumps 544/580 kwh 3 0.40 Seabed Hsgok YOR 40 red AWE: Briginel Gost Were |: 56,400 + 78,874 |orginal costs were developed far 24 
developed for 24 mad AWPE 
mga AWPE 
[Scaled back for 14 mad AWPF, 
F . 
joa Power luv system 1.825.000 hn ry 010 Seale bach tar 10 mma ANN erie gate wees iadda 264,322 Joriginal costs were develaped for 24 
developed tor 24 mgd AWPF 
Imac AWPE 
[Scaled back Tor 1A mga AWPF, 
fF 
03M Power RO Concentrate Waste Pumas 430,122 awn $ 0.10 epic Hah CAD iOS Rss SO oR WETE |g $ 106,480 Joriginal costs were developed for 24 
developed for 24 maa AWE po 
[Scaled hack for 14 mga AWPF, 
2 120 mgd AWPF, : 
aM Power Waste Equalization Pumps 81,687 en $ 010 Sealed baetar Zo mee AWE ogi conte uti | 8300 $ 47,324 |original costs were developed for 24 
developed fot 24 mga AWPF 
mgs AWPF 
[Scaled back for 14 mgd AWPF, 
led bath F. 
aM Power [Chemical Metering Puranas 19,080 hwo $ 0.10 fremont Saale SiMe ae aalalal 2,000 * 2,761 original costs were developed for 24 
developed for 24 marc AWEF 
mj AWPE 
[Orne demgn (eed = 1.600 1h/day. Par DC Trnan 
cals ; : . 
o8M Crimea Linuid Oxygen 584,000 tw 8 ML | etear ene ctacerae A $21,200 [Added as part oF TWA exnansion 
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Appendix A-11. Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Date; [2/5/2020 


Brown wo Focus: Cost inputs and R&R 8C Project Number:| 151772 
Caldwell 5 Aspect | AWPE (TWA) Estimate Version Number: [2,0 
Capacity; [10 mgd GWR with Flex Expansion to 24 mgd TWA Estimate Date: [R. Gallen 


Location: [Palo Alto Checked By:[D. Mulecek 


[Scaled back for 14 mad AWPF, 
original costs based an Expaclited 
Purified Water Program Estimates for 
124 med AWPE 


[Sealed back for 10 mgd AWPF. original costs 
loam Chemicals Sodium Bisuifite 21.500 wl $ 2.25 based on Expedited Purified Water Program s 48,400 ¥ 67,713 
Estimates for 24 mgd AWPF 


[Scaled back for 14 mga AWPF, 
original costs based on Expedited 
[Puritied Water Program Estimates tor 
24 mgd AWPF 


[Scaled back for 10 mgd AWPF, original costs 
joa chemicals Aq, Ammonia: 12917 Rel $ 0.10 based on Expedited Purified Water Program, s 1,300 s 1.761 
Estimates for 24 mad AWPF 


[Scaled back for 1 mgd AWPF, 
longinal costs based on Expadited 
Purified Water Program Estimates (or 
124 mgd AWPF 


[Sealad back for 10 mga AWFF, original costs 
joa Chemicsis etre Acid 1,500 wal $ 387 based on Expedited Purified Water Program s 8400 $ 11,697 
Estimates Tor 24 med AWPF 


[Scaled back for 24 mgd AWPF, 
orginal costs basad on Expeditad 
[Puntied Water Program Estimates for 
24 mgd AWPF 


[Scaled back for 10 mad AWPF, original costs 
loam Chemicals Hydrogen Peronicie 25.000 gal $ 5.14 based on Expedited Purified Water Program S$ 128,500 $179,812 
Estimates for 24 mgd AWPF 


[Scaled back for 14 mgd AWPF, 
original costs based on Expedited 
[Purified Water Program Estimates for 
24 mgd AWPF 


[Scaled back for 10 mgd AWFF, onginal costs 
loam lenemicals [Souium Hydroxide 40,000 zal s 2.88 based on Expedited Purified Water Program $ 415.400 $ 9 16t4ae 
Estimates Yor 24 med AWPF 


Sealed back for 14 mgd AWPF, 
longinal costs based on Expedited 
Purified Water Program Estimates for 
}24 mgd AWPF 


[Scaled hack for 10 mad AWPF, original costs 
loam Chemicals [Sodium Hypachtorite: 880,833 fa § O61 based on Expedited Purified Water Program Ss 537,400 $ (752,236 
[Estimates for 24 mgd AWPF 
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Table B-5. Cost Estimate Details for PL-7 ALT: 36-inch Purified Water Pipeline from Palo Alto AWPF to LGRP 


HydroScienced 


Project: Countywide Water Reuse Master Plan 


Date: 2/4/2021 
Project Number: 437-001-105 


laspect: PL“7- ALT Purified water PL from Diam 36 inch Prepared By: | Wald 

Palo Alto AWPF to LGRP- Length 107,400 feet Checked By: CLam 

Modified to 36" By: Joe Burg, BC, 12/3/2020 
[Cost Summary by Division 
Spec. Division Subtotal Notes 
|1.- General Requirements $ 5,200,000 
2 -Sitework $86,700,000 
Raw Construction Subtotal |$ 91,900,000 

Soft Costs Metric Value Cost Notes 


25% Construction Contingency] $ 22,975,000 
Construction Cost Subtotal] $ 114,875,000 


Tax on Materials (Applied Percentage of materials costs (materials cost 
Ey to half of subtotal) 5,200,000 Jestimated as 50% of construction cost subtotal) 
15% Overhead and Profit 17,200,000 


s 

3 
Total Construction Cost] $ 137,275,000 
15% Reserve for Change Orders| $20,600,000 
15% gineering Services (Design)| $ 20,600,000 
13% Construction Management| $17,800,000 
12% 2rvices During Construction] $ 16,500,000 
TOTAL CAPITAL COST| $ 212,800,000 


item Description SizeorMetric Diameter Quantity Unit Unit-Cost Total Cost 
(in) 


i - General Requirements $ 5,200,000 
Traffic Control (Heavy Urban) 36 103,750 LS 50.40 § 5,200,000 7% of Divisions 2-17 
§ 


36" Open cut pipeline 103,750 $ 720 $ 74,700,000, 
36" Bore and Jack Pipeline & Casing ee 1,800 LF $s 1872 $ 3,400,000 
36" HDD Pipeline 36 1,850 uF $s 1,008 $ 1,900,000 
Sheeting and Shoring 7% 36 103,750 LF s 50.40 $ 5,200,000 
Potholing (Heavy Urban) 2% 36 107,400 Le $s 14.40 $ 1,500,000 

ANNUAL O&M COSTS Quantity Unit Cost 
Labor Costs $ 175,000 

Annual Inspection and Pipeline Maintenance: 107,400 $163 $ 175,000 Cost based on 1 operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS $ 175,000 
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Table B-6. Cost Estimate Details for Rinconada Extension: 36-i 


ich Purified Water Pipeline from LGRP to Rinconada WTP 


HydroScienced 


Project: Countywide Water Reuse Master Plan 
Diam 36 inch 
ect: RI 
|Asp Rinconada RWA Extension Lengh 12,400 feet 
Cost Summary by Division 


Spec. Division 


Date: 1/4/2023 
Project Number: 437-001-105 
Prepared By: C Lam 


Subtotal 


9,680,000 


|45 - Mechanical 


Soft Costs 


9% 
15%, 


Size or Diameter 


i 
Metric (ny nt 


item Description 


1- General Requitements 


Traffic Control (Heavy Urban) 7% 36 12,400 LF 
2-Sitework 

36" Open Cut Pipeline 36 12,400 LF 

Sheeting and Shorting 1% 36 12,400 LF 

Potholing (Heavy Urban) 2% 36 12,400 LF 


45 - Mechanical 
Metering Vault and POC 


ANNUAL O&M COS‘ 
Consumables 
Mechanical 


Labor Costs 
Annual Inspection and Pipeline Maintenance 12,400 


Raw Construction Subtotal 


‘Construction Contingency 
Construction Cost Subtotal 


Tax on Materials (Applied to half of subtotal)| 


Overhead and Profit] 

Total Construction Cost! 

Owner's Reserve for Change Orders 
Engineering Services (Design) 
Construction Management| 
Engineering Services During Construction] 
TOTAL CAPITAL COST| 


$50.40 

$720 
350.40 
$14.40 


$75,000 


$150,000. § 


$1.63 $ 


150,000 


2,600,000 
$ 13,000,000 


$ 600,000 
2,000,000 


Percentage of materials costs (materials cost 
lestimated as 50% of construction cost subtotal) 


600,000 _7% of Divisions 2-17 
9,680,000 
8,900,000, 

600,000 

180,000 

150,000 

150,000 


$ 
$ 
$ 
$ 
$ 
$ 
$ 


Cost 
000 
3,000 2% of Division 15 


$ 


5 


TOTAL ANNUAL O&M COSTS $ 
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Table B-7. Cost Estimate Details for DP5 PL (SJW TWA): 16-inch Purified Water Pipeline from GWR Alignment to SJ Water Campbell Delivery Point 


HydroScienced 


Date: 11/24/2020 


Project: Countywide Water Reuse Master Plan pigeuitineee esaonila 
Diam 46 inch Prepared By: C Lam 
Aspect: DPS PL- SJW TWA Leva Sans gaa 
[Cost Summary by Division 
Spec. Division Subtotal Notes 
[2 - Sitework E 
115 - Mechanical 
Raw Construction Subtotal 
Soft Costs Metric Value Notes 
25% ‘Construction Contingency 
Construction Cost Subtotal] 
om Tax on Materials (Applied to hai of Percentage of materials costs (materials cost 
subtotal) estimated as 50% of construction cost subtotal) 
15% Overhead and Profit] 
Total Construction Cost! 
15% Owner's Reserve for Change Orders| 
15% Engineering Services (Design)| 
13% Construction Management| 


Engineering Services During 


Construction 


TOTAL CAPITAL COST| 
item Description cone Tee. Quantity Unit Cost Total Cost 
2-Sitework 500,000 
16° Open Cut Pipeline ta 1,350 uF $320 $ 400,000 
46" HDD 250 LF $448 s 100,000 
Metering Vault and POC $75,000 : 150.000 
ANNUAL O&M COSTS: Quantity Uni Value Cost Notes. 
Consumables (000 
Mechanical $150,000 : 3, pay 2% of Division 15 


ine Maintenance $1.63 : aoe Cost based on 4 Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS $ 6,000 


Annual Inspection and Pi 
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Table B-8. Cost Estimate Details for DP6 PL (Palo Alto TWA): 12-inch Purified Water Pipeline from GWR Alignment to Palo Alto Delivery Point 


HydroScienced 


Date: 11/24/2020 


Project: Countywide Water Reuse Master Plan page Noniprastookase 
. Diam 12 inch Prepared By: C Lam 
Aspect: DP6 PL- Palo Alto TWA anit Sissons teat 
Cost Summary by Division 
‘Spec. Division ‘Subtotal Notes 
200,000 
[2 - Sitework _ _[S__3.700,000 : - - 
[15 - Mechanical $ 75,000 


25%, Construction Contingency] $ 1,000,000 

Construction Cost Subtotal] $ 5,000,000 
Si Tax on Materials (Applied to half of] ¢ 299. ggg [Percentage of materials costs (materials cost 

subtotal) Jestimated as 50% of construction cost subtotal) 
15% Overhead and Profit] $800,000 
Total Construction Cost] $ 6,000,000 
15%, Owner's Reserve for Change Orders| $900,000 
15% Engineering Services (Design)] $ 900,000 
13% Construction Management] $ 800,000 
a Engineering Services During] 5 99.000 


Construction| 


TOTAL CAPITAL COST| $9,300,000] 


Size ot Diameter 
Metric (in) es 


Unit Unit Cost Total Cost Notes 


200,000 
200,000 _ 7% of Divisions 2-17 
3,700,000 
3,200,000 
200,000 
200,000 
100,000 


item Description 


1- General Requirements 

Traffic Control (Heavy Urban) 12 13,300 LS $16.80 $ 
2-Sitework $ 
12 13,300 $240 § 
12 600 $336 $ 
12 13,300 $16.80 $ 
42 13,900 $4.80 $ 


12" Open Cut Pipeline 
12" HDD 

Sheeting and Shoring 
Potholing (Heavy Urban) 


15 - Mechanical 
Meteri 

ANNUAL O&M COSTS 

Consumables 


Vault and POC 1 


Quantity Unit 


Mechanical $75,000 $ 1,500 _ 2% of Division 15 


Labor Costs $ 23,000 


Annual Inspection and Pipeline Maintenance 13,900 LF $163 $ 23,000 Cost based on 1 Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS $ 24,500 
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Table B-9. Cost Estimate Details for DP7 PL (Mountain View/Whisman TWA): 12-inch Purified Water Pipeline from GWR Alignment to Mountain View Whisman Delivery 


Point 
HydroScienced 
Date: 11/24/2020 
Project: Countywide Water Reuse Master Plan Project Number: 437-001-105 
Diam 12 inch Prepared By: C Lam 


PT PL- ji A 
Aspect: DP7 PL- Mountain View/Whisman TW/ Length Bana" toe 


Cost Summary by Division 
Spee. Division 


Subtotal 


a 
|15- Mechanical x 
"Raw Construction Subtotal] $1600.00] 
Soft Costs Metric Value s Notes 
Construction Contingency] $400,000 
Construction Cost Subtotall $ 2,000,000 
o% Tax on Materials (Applied to halt of} « Percentage of materials costs (materials cost 
subtotal) estimated as 50% of construction cost subtotal) 
15% Overhead and Profit] $ 
Total Construction Cost] $ 2,400,000 
15% Owner's Reserve for Change Orders] $ 
15% Engineering Services (Design)| $ 
13% Construction Management| $300,000 
Engineering Services During] ¢ sant 
Construction 
TOTAL CAPITAL COST| $ 3,800,000 


sl Diamets 
Item Description te or Diameter uantity Unit Cost Total Cost 


Metric (in) 

1- General Requirements 100,000 
Traffic Control (Heavy Urban) 125,100 LS $16.80 $ 100,000 7% of Divisions 2-17 
2,400,000 
12" Open Cut Pipeline 12° 5,100 $240 $ 1,200,000 
12° HDD. 12 200 $336 $ 70,000 
Sheeting and Shoring me 12 5,100 LF $16.80 $ 100,000 
Potholing (Heavy Urban) 125,300 $4.80 : 30,000 
75,000 
Metering Vault. and POC $75,000 $ 75,000 
ANNUAL O&M COSTS Cut ro 

Consumables 


2. -Sitework 


15- Mechanical 


1,500 


Mechanical $75,000 : 1.500 _ 2% of Division 15 
Labor Costs 9,000 
Arinual Inspection and Pipeline Maintenance 3 ‘on 1 Operator hour per 100 ft pipe 


TOTAL ANNUAL O&M an ; 
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Table B-10. Cost Estimate Details for DP8 PL (Sunnyvale/Mary TWA): 12-inch Purified Water Pipeline from GWR Alignment to Sunnyvale Mary Delivery Point 


HydroScienced 


Project: Countywide Water Reuse Master Plan 


Date: 11/24/2020 
Project Number: 437-001-105 
Diam 42 inch Prepared By: CLam 
PB PL- r TY 
Aspect: DPS PL- Sunnyvale/Mary TW anh $500. ton 
Cost Summary by Division 
‘Spec. Division Subtotal Notes 


[1-General Requirements _ = $100,000] 
|2- $__ 1,500,000 
|15 - Mechanical $s 75,000 
Raw Construction Subtotall S 1,700,000 
Soft Costs Metric Value Cost Notes 
25% Construction Contingency] $425,000 
Construction Cost Subtotal] $ 2,125,000 
hy Tax on Materials (Applied to halt ot] ¢ 49 ggg [Percentage of materials costs (materials cost 
subtotal)] . lestimated as 50% of construction cost subtotal) 
15% Overhead and Profit] $ 300,000 
Total Construction Cost| $ 2,525,000 
15% Owner's Reserve for Change Orders] $400,000 
15% Engineering Services (Design)| $ 400,000 
13% Construction Management} $ 300,000 
8 Engineering Services During! ¢ 35, q99 
Construction 
TOTAL CAPITAL COST] S 


Intis Sh Di te 
ttem Description SE Quantity Unit Cost Total Cast 
Metric (in) 


1- General Requirements 100.000 

Traffic Control (Heavy Urban) 4,800 $16.80 rn 100,000 7% of Divisions 2-17 
12" Open Cut Pipeline $240 es ce 2004 000 
12" HDD 3 "500 fa $336 $ 170,000 


‘Sheeting and Shoring x 12 4,800 LF $16.80 $ 100,000 

[COE a on EIST a, Cee (Heavy Urban) $4.80 2 30,000 

iC = ea ae os a? SO.  — 7 .| Mechanical 75,000 
Metering Vault and POC 00 5 75,000 

ANNU aM COSTS — — Cost 

Consumables: 1.500 
Mechanical $75,000 - 1,500 _ 2% of Division 15 

Annual Lo Annual inspection and Pipeline Maintenance 5.3000 LF S163 $9,000 _ Cost based on 1 Operator hour per 100 ft pipe | and Pipeline Maintenance 5,300 $1.63 i 9,000 Cost based on 1 Operator hour per 100 ft pipe 

= = = | = —_) == TOAANURLOMOCORS Bi UNMOd a = ee] ANNUAL O&M COSTS $ 10,500 
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Table B-11. Cost Estimate Details for DP8 PL 


(Sunnyvale TWA) 


2-inch Purified Water Pipeline from GWR Alignment to Sunnyvale/Wolfe Evelyn/Central Delivery Point 


HydroScienced 


Date: 11/24/2020 


Project: Countywide Water Reuse Master Pian 


Aspect: DP9 PL - Sunnyvale/Wolfe Evelyn TWA 


[Cost Summary by Division 
Spec. Division 
11 - General Requir 


Diam 
Length 


Project Number: 437-001-105 


42 inch Prepared By: C Lam 


7,300 feet 


Subtotal 


$100,000. 


/2- Sitework 
15 - Mechanical 


Soft Costs 


Stem Description 


1 -General Requirements 
Traffic Control (Heavy Urban) 


112" Open Cut Pipeline 
12" HOD 
Sheeting and Shoring 
Potholing (Heavy Urban) 


15+ Mechanical 
Metering Vault and POC 


ANNUAL O&M COSTS 


Consumables 
Mechanical 


Labor Costs: 


TOTAL CAPITAL COST| 4,900,000 | 
Notes 


Diameter 
0) 


Size or 
Metric 


m and Pipeline Mai 


Use of contents on this s! 


$2,100,000 


Cost 


Raw Construction Subtotal] 


‘Construction Contingency| 
Construction Cost Subtotal 


Tax on Materials (Applied to half off Percentage of materials costs (materials cost 


ms ‘subtotal)| estimated as 50% of construction cost subtotal) 
15% Overhead and Profit] 
Total Construction Cost} 
15% Owner's Reserve for Change Orders| 
15% Engineering Services (Design) 
13% Construction Management 
12% Engineering Services During} 


Construction} 


fa 


Quantity Unit unit Cost Total Cost 


100,000 

$16.80 $ 100,000 _7% of Divisions 2-17 
$ 1,910,000 

$240 $ 1,600,000 
$336 $ 170,000 
$16.80 $ 100,000 
$4.80 $ 40,000 
75,000 
75,000 


6,800 


6,800 
500 
6,800 
7,300 


$75,000 $ 
Quantity 
2% of Division 15 


$75,000 $ 1,500 


$163 $ 12,000 Cost based an 1 Operator hour per 100 ft pipe 


TOTAL ANNUAL O&M COSTS $ 
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Table B-12. Cost Estimate Detai 


for DP10/11 PL (Santa Clara TWA): 30-inch Purified Water Pipeline from GWR Alignment to Santa Clara Jenny Strand Park/ 


Cost Summary by Division 


‘W Delivery Point 
HydroScienced 
Date: 11/24/2020 
Project: Countywide Water Reuse Master Plan mgae fad tae aarooi ate 
pare DP10/11 PL- Santa Clara/ Diam 30 inch Prepared By: © Lam 
‘“ Jenny Strand TWA Length 11,200 feet 


‘Soft Costs 


Item Description 


1- General Requirements 
Traffic Control (Heavy Urban) 
2 -Sitework 
12" Open Cut Pipeline 
42" HDD 
Sheeting and Shoring 
Potholing (Heavy Urban) 
15 - Mechanical 


ANNUAL O&M COSTS: 
Consumables 
‘Mechanical 
abor Costs 


Subtotal 
$ 
= $ 
i5-Mechanical $___ 150,000 
Raw Construction Subtotal| $ 8,100,000 
Metric Value Cost Notes 
25% Construction Contingency] $ 2,025,000 
Construction Cost Subtotal] § 10,125,000 
& Tax on Materials (Applied to half of] ¢ a9 aa [Percentage of materials costs (materials cost 
subtotal) lestimated as 50% of construction cost suntotal) 
15% Overhead and Profit] $ 1,500,000 
Total Construction Cost] $ 12,125,000 
15% Owner's Reserve for Change Orders] $ 1,800,000 
15% Engineering Services (Design)] $ 1,800,000 
13% Construction Management| $ 1,600,000 
Ava Engineering Services During] ¢ 4 509,000 
Construction 
TOTAL CAPITAL COST| $ 18,800,000 


Annual Inspection and Pipeline Maintenance 


Size or 
Metric 


Diameter 


as Unit 


Quantity Unit Cost Total Cost 


500,000 
$42.00 $ 500,000. 7% of Divisions 2.17 
$ 7,400,000 
3600 $ 6,600,000 
$840 $ = 170,000 
$42.00 $ 500,000 
$12.00 $ 130,000 
$150,000 
$75,000 $150,000 

Gost 
s 3,000 
$150,000 _$ 3,000 
§ 18,000 
$1.63 $ 18,000 _Cost based on 1 Operator nour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS § 21,000 
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Table B-13. Cost Estimate Details for PS-5: Purified Water Pump Station (up to 10 mgd) from Palo Alto AWPF to LGRP (Near-Term GWR Project) 


HydroScienced 


Project: Countywide Water Reuse Master Pian 12/1/2020 
Project Number: 437-001-105 
Aspe PS-5 (10 MGD). Purified water from PA AWPF to. Flow 6,945 gom Prepared By: C Lam 
LGRP TOH 360 feet Checked By: 
Horsepower 1,068 hp Check Date: 
Cost Summary by Division 
Spec. Division Subtotal Notes 
1 - General Requirements $ 880,000 
|2 - Sitework $ 1,400,000 
|3 - Concrete $1,280,000 
11. - Equipment 5 600,000 
5 
5 
$ 


Engineering Services During] 
Construction| 
TOTAL CAPITAL COST] § 20,050,000 


Raw Construction Subtotal] $8,660,000 
Value Cost 
25% Construction Contingency] $ 2,170,000 
Construction Cost Subtotal] $ 10,830,000 
gy Taxon Motetials (Applied to halt of] ¢ 280000 
subtotal) 
15% Overhead and Profit] $ 1,620,000 
Total Construction Cost] $ 12,940,000 
15% Owner's Reserve for Change Orders] $ 1,940,000 
15% Engineering Services (Design)} $ 1,940,000 
13% Construction Management| $ 1,680,000 
$ 


12% 1,550,000 
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Item Descript ize or Metric Total Cost Notes 
$ 880,000 
Mobilization/Demobilization 10% 1 Ls $ 778,000 10% of Divisions 2-17 
Bonds, insurance, permitting $ 00,000 
‘Site Preparation, Excavation, and Offhauling & Ls $ 300,000 
Earthwork (Rough Grading, Backfill, Compaction) 1 Ls $ 200,000 
Finish Grading, Compaction a us $ 50,000 
Dewatering 4 Ls $ 50,000 
Asphalt Paving 4 Ls $ 150,000 
Shoring 1 is $ 50,000 
Civil Site Work/Fencing 1 Ls $ 100,000, 
Access Road 1 Ls $ 100,000 
‘Stormwater Management/SWPPP a Ls $ 300,000 
Landscaping and irrigation 4 Ls $ 100,000 
‘Structural Concrete 18 inch 1 Ls $ 400,000, 
Vaults 12 inch 1 Ls $ 200,000 
Equipment slabs 12 inch 4 Ls $ 100,000 
Building slabs 18 inch 1 us $ 75,000 
Miscellaneous Concrete 18 inch 1 Ls $ 200,000 
CMU Building. 25 X40 foot 4 Ls $ 300,000 
Vertical turbine pumps, cans, housing. z Ls $ 400,000, 
‘Surge Tank 1 Ls $ 100,000 
Meters (flow, pressure, power, etc.) a Ls $ 100,000 
Water/Sewer/Storm Utility improvements 1 Ls $ 200,000 
Yard piping, Valves, and Appurtenances. x Ls $ 500,000, 
Electrical Allowance (MCC, wiring, panels) 1 Ls $ 1,500,000 
‘Standby generator 4 Ls $ 800,000 
$s 


1&C/SCADA/Programming Allowance $ 1,500,000 
\L O&M COSTS Quantity Unit Value Cost Notes 
Consumables $ 102,000 
Equipment 2% $600,000 $ 12,000 2% of Division 11. 
Mechanical 2% $700,000 $ 14,000 2% of Division 15 
Electrical 2% $2,300,000 $ 46,000 2% of Division 16 
Instrumentation 2% $1,500,000 $ 30,000 2% of Division 17 
Power Costs $ 
Electricity Requirement 1,068 hp 6,280,659 kWh $0.19 $ 
TOTAL ANNUAL O&M COSTS $ 1,295,000 
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Table B-14. Cost Estimate Details for PS-5: Purified Water Pump Station (Flexible Expansion, up to 24 mgd) from Palo Alto AWPF to LGRP (GWR Flex) 


HydroScienced 


Date: 12/1/2020 
Project: Countywide Water Reuse Master Pian prope tunee: anes 
.__ PS-5 (Expand to 24 MGD). Purified water from Flow 16,667 gpm Prepared By: C Lam 
Aspect: PAAWPF ta LERP DH 400 feet Checked By: 
Horsepower 2,877 hp Check Date: 
[Cost Summary by Division 
‘Spec. Division 
{1 - General Requirements 
12 - Sitework = = 7 
3 - Concrete 
[44 - Equipment 
|45 - Mechanical 


16 - Electrical 


[17 - instrumentation and Control 
Raw Construction Subtotal 
Soft Costs Value Not 
Construction Gontingeney| $1,360,000 
Construction Cost Subtotal] § 6,790,000 
9% Taxon Materials (Applied ta half of subtotal] $ 340,000 
15% Overhead and Profit! § 1,020,000 
Total Construction Gost| $ 8,120,000 
15% Owner's Reserve for Change Orders| $ 1,220,000 
15% Engineering Services (Design)| $ 1,220,000 
13% Construction Management| $ 1,060,000 
12% Engineering Services During Construction] § __ 970,000 


TOTAL CAPITAL COST| $_12,590,000 
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Item Description Quantity Unit Unit Cost Total Cost 
630,000 
480,000 10% of Divisions 2-17 
150,000 


1- General Requirements 
Mobilization/Demobilization 10% 4 Ls 
Bonds, insurance, permitting 


$ 
2- Sitework $ 400,000 


Site Preparation, Excavation, and Offhauling 1 us $ 100,000 
Earthwork (Rough Grading, Backfill, Compaction) 1 is $ 50,000 
Asphalt Paving 1 ts $ 50,000 
Civil Site Work/Fencing 1 Ls $ 100,000 
Stormwater Management/SWPPP 1 ts $ 75,000 
Landscaping and irrigation 1 Ls $ 25,000 


3- Concrete $ 200,000 


Equipment slabs 12 inch 1 us $ 100,000, 
Miscellaneous Concrete 18 inch 1 ts $ 100,000 
11- Equipment $ 900,000 
Vertical turbine pumps, cans, housing 1 Ls $ 800,000 
Meters (flow, pressure, power, etc.) 1 us $ 100,000, 
Water/Sewer/Storm Utility improvements : us $ 50,000 
Yard piping, Valves, and Appurtenances é us $ 250,000 
Electrical Allowance (MCC, wiring, panels) 1 Ls $ 1,500,000 
1&C/SCADA/Programming Allowance $ 1,500,000 
ANNUAL O&M COSTS Quai Unit Value Notes 
Consumables: $s 
Equipment 2% $900,000 $ 2% of Division 11 
Mechanic 2% $300,000 $ 2% of Division 15. 
Electrical 2% $1,500,000 $ 2% of Division 16 
Instrumentation 2% $1,500,000 $ 2% of Division 17 


Power Costs 


Electricity Requirement (delta from 10 mgd) 1,809 hp 10,630,998 _kWh $0.19 $ 2,020,000 
TOTAL ANNUAL O&M COSTS $ 2,104,000 
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Table B-15. Cost Estimate Details for Rinconada RWA Booster Pump Station: Purified Water from LGRP to Rinconada WTP (RWA Flex) 


HydroScienced 


Date; 12/4/2020 
Project: ‘Countywide Water Reuse Master Plan Project Number: 437-004-105 
Flow 26,667 gpm Prepared By: © Lamm 
Aspect: Rinconada Puritied! Booster Purp Station TOH 240 feet 
Horsepower 1,709 hp 
[Cost Summary by Division 
Spec. Division Subtotal Hines 
840,000) 
1,010,000 


Raw Construction Subtotal | $ 


Construction Contingency] 5 1,930,000 

Construction Cost Subtotal] $ 9,630,000 

a Tax on Materials (Applied to half of subtotal)] $ 430,000 
15% Overhead and Profit] $ 1,440,000 
Total Construction Cost|$ 4,500,000 

15% (Owner's Reserve for Change Orders} $ 41.730,000 
15h Engineering Services (Design)| $ 4,730,000 
13% Construction Management| © 1,500,000 
12% Engineering Services During Construction} $ 1,380,000 


‘TOTAL CAPITAL Cost] $ 17,840,000 
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item Description Quantity Unit Cost Total Cost 

Mobilization/Demobilization 10% 1 is $ 686,000 10% of Divisions 2-17 

Bonds, insurance, permitting $ 150,000 

Site Preparation, Excavation, and Offhauling 1 us $ 250,000, 

Earthwork (Rough Grading, Backfill, Compaction) 1 is $ 200,000 

Finish Grading, Compaction 1 is $ 60,000 

Asphalt Paving 1 ts s 50,000 

Civil Site Work/Fencing. 1 Ls $ 200,000 

Access Road a is $ 100,000 

‘Stormwater Management/SWPPP 1 us $ 125,000 

Landscaping and irrigation 1 is $ 25,000 

‘Structural Concrete 18 inch 1 us $ 100,000 

Equipment slabs 12 inch 4 Ls $ 200,000 

Building slabs. 18 inch 1 is $ 250,000 

ee is es fo ; ee 

CMU Building 25 X 40 foot 1 Ls $ 800,000 _+HVAC, finishes, aesthetics 

Centrifugal Pumps 1 is $ 750,000 

Meters (flow, pressure, power, etc.) 2 Ls $ 100,000 

Water/Sewer/Storm Utility improvements. 1 is $ 100,000, 

Yard piping, Valves, and Appurtenances a Ls $ 250,000 

Electrical Allowance (MCC, wiring, panels) 1 is $ 1,600,000: 

‘Standby generator 1 is $ 600,000 

1&C/SCADA/Programming Allowance $ 1,000,000 

Equipment 2% $850,000 $ 17,000 2% of Division 11 

Mechanical 2% $350,000 $ 7,000 2% of Division 15 

Electrical 2% $2,200,000 $ 44,000 2% of Division 16 

Instrumentation 2% $1,000,000 $ 20,000 2% of Division 17 

Electricity Requirement 1,709 hp 10,048,451 kWh $0.19 $ 1,909,000 50% utilization assumed 
TOTAL ANNUAL O&M COSTS $ 1,997,000 
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Table B-16. Lifecycle Unit Costs for Palo Alto 10 mgd Flex Near-Term GWR Project 


Palo Alto Near Term ‘Summary of Lifecycle Unit Costs ($/AF) 
10 mgd 
Unit Costs, excluding ROC management | Unit Costs, excluding RR and ROC management ROCM Unit Costs Only nit Costs, including ROC management 
Low Estimate (Upper | High Estimate (Lower | Low Estimate (Upper | High Estimate (Lower 
Bound Yield) Bound Yield) Bound Yield) Bound Yield) EES | Ean 
TOov" Lifesyle: | $ 7500] 5 E00] s 200 | 5 Zio] s 200 Zoo] s 2700S E700 
30-Yr Lifecycle: | $ 3,400 | $ 3,400] $ 3,100 | $ 3,100] $ 200 200] $ 3,600 | $ 3,600 
T ROC management costs included for context only. The estimated ROG management ifeayole costs are based on Portfolio 4 as calculated in Task 6 - Evaluation of ROG Management Options Final Report (GHD 
2020), deescalated from Jan 2020 $ to Jul 2019 $ using the ENR Construction Cost Index for San Francisco. The flexible implementation scenarios assume that the ROC management strategy will be implemented in 
the near term with sufficient capacity to manage ROC from a 24 mgd plant. Although ROC management capital costs forthe near term would be the same as in Portfolio 1, the O&M costs would be lower due to lower 
\alumes of ROG, lowering the actual itecyele cost for ROC management. 
Lifecycle Cost Calculations, excluding ROC management 
Average Weter Average Water 
Year | OPerations Year Estimated Costs, exoluding ROC management (August 2019 Dollars) ho waliner oe ‘Supply System Laerepeo ‘Supply System gery 
i management Wels, UPPeT | Upper Bound (ar) |e" INET BOUNE) Bound (AF) 
Bound (AF) co) 
Capital Cost ‘OEM Cost Rar Total Cost 
100-¥r Lfecycle:| _$485,000,000 $940,000,000 '$685,000,000 '$2,10,000,000 {$40,000,000 7,100,000 340,000 7,100,000, 340,000 
‘BO-YrLifecycie:|  $485,000,000 '$285,000,000 ‘$15,000,000 '$885,000,000 635,000,000 330,000 192,000 330,000 192,000 
2015 0 $0 $0 
2020 $0 $0 $0 
2021 30 3 $0 
2022 50 $0 $0 
2023 $0 $0 $0 
2028 $423,250,000 $0 $427,250,000 3107545801 
2025 $121,20,000 0 $121,250,000 $105 000.251 
2025 $121,250,000 $0 $421,250,000 $102,512,004 
2027 $121,260,000 $0 $421,250,000 $100,082,607 
2028 | veart $9,400,000 $0 $9,400,000 $7,575.41 1,000 3505 7,000 565 
2029 vear2 $9,400,000 $0 $9,400,000 $7,395,636 12,000 3,654 72,000 654 
2030_| Years $9,400,000 0 $9,400,000 57,220,384 72,000 8.409 72,000 6429 
2031_| Yeara $9,400,000. $0 $9,400,000 $7,049,264 12,000 8,289 72,000 5249 
2032_| Years $9,400,000 0 $9,400,000 $6,882,240 12,000 8,054 12,000 8054 
2033 Years $9,400,000 $0 $9,400,000 $6,719,154 12,000 7,863 12,000 7.863 
2034_| Year? $9,400,000 $0 $9,400,000 $6,559,992 17,000 7.677 71,000 7.677 
2035] veers $9,400,000 Frou O02 $9,504,002, $6,503,476 72,000 7.495 7,000 7.495 
2036 | Year $9,400,000 0 $9,400,000 $6,252,718 17,000 7.317 72,000 7317 
2037 _| Year 10 $9,400,000 $2,207,788 31,607,788 $7,538,352 11,000 744 17,000 748 
2038] Year 11 $9,400,000 $0 $9,400,000 $5,959,802 1,000 6a78 7,000 6974 
2039] Year 12 $9,400,000 $0 $9,400,000 $5,818,002 2,000 6.509 7,000 6.809 
2080] Year 13 9,400,000 30 $9,400,000, $5,680,779 12,000 5.688 77,000 5648 
2oei_| Year t¢ $9,400,000 $0 $9,400,000 35,546,164 12,000 6,490 2,000 6,490. 
2042 | Year 15 $9,400,000 $7S3568 $10,133,568 $5,837,300 12,000 6,336 3,000 6.336 
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‘Average Water 
Present Value Cost in Present Value Present Value Yield 
ron cosa tow Estimated Costs, excluding ROC management (August 2019 Dollars) 2049, excluding ROC Soot sen Yield in 2049, in 2049, Lowee 
‘management Bound (AF) | UPP@? Bound (AF) Bound (AF) 
Year 16 99,400,000 '5204,002 39,604,002 $5,401,155 

2044 Year 17 $9,400,000 90 $9,400,000 $5,161,156 14,000 6,040 
2045, Year 18 $9,400,000 30 $9,400,000 35,038,854 14,000 3,897 
2046 Year 19 39,400,000 30 $9,400,000 34,919,450 14,000 5,157 
2047 Year 20 $9,400,000 $18,839,358 $28,239,358 $14,428,734 11,000 5,620 
2048 Year 21 $9,400,000 90 $2,400,000 $4,689,063 14,000 5,487 
2049 Year 22 $9,400,000 90 $9,400,000 $4,577,947 14,000 5357 
2050 Year 23 9,400,000 30 39,400,000 34,469,465 14,000 5,230 
2054 Year 2a 9,400,000 $204,002 39,604,002 34,458,253 24,000 5,106 
2052 Year 25 $9,400,000 $84,209,858 $93,699,858) $42,465,498 11,000 4,985 
2053 Year 25 $9,400,000 30 $9,400,000 34,159,207 14,000 4,867 
2054 Year 27 9,400,000 90 $9,400,000 $4,060,644 14,000 4,752 
2055 Year 28 $9,400,000 30 $9,400,000 $3,964,418 14,000 4,639 
2056 Year 29 $9,400,000 30 $9,400,000 33,870,478 11,000 4.529 
2057, Year 30 $9,400,000 36,532,086 $15,932,086 36,404,625 11,000 4,423 
2058 Year ai 9,400,000 90 $9,400,000 $3,689,213 14,000 4347 
2059 Year 32 99,400,000 32889) $9,412,989 $3,606,768 11,000 4,215 
2060 Year 33, $9,400,000 $191,013 $9,501,013 33,587,896 74,000 4115 
208%, Year 34 $9,400,000 30 $9,400,000 $3,433,112 17,000 4017 
2062 Year 35 $9,400,000 $0 $9,400,000 $3,351,759 11,000 3,922 
2063 Year 36 $9,400,000 30 $9,400,000 $3,272,333 14,000 3,829 
2064 Year 37 $9,400,000 30 $9,400,000 $3,194,790 11,000 3,739 
2065 ‘Year 38 $9,400,000 30 $9,400,000 $3,119,084 11,000 3,650 
2086 Year 39 $9,400,000 30 $9,400,000 $3,045,172 17,000 3.563 
2087, Year 40 $9,400,000 $20,508,356 $29,008,256 $9,459,349 11,000 3,479 
2068 Year 41 $9,400,000 $191,013 $9,591,013 $2,961,542 14,000 3.307 
2089) Year 42 $9,400,000 30 $9,400,000 $2,833,780 71,000 3.316 
2070 Year 43, $9,400,000 30 $9,400,000 $2,766,629 11,000 3,238 
2071 Year 44 $9,400,000 30 $9,400,000 $2,701,069 11,000 3,161 
2072 Year 45 $9,400,000 $733,568 $10,133,568 $2,842,856 14,000 3,086 
2073 Year 46 $9,400,000 $0 $9,400,000 $2,574,573 11,000 3.013 
2074 Year 47 $9,400,000 30 $9,400,000 $2,513,564 11,000 2,941 
2075 Year 48 $9,400,000 $2989 $9,412,989 $2,457,392 11,000 2.872 
2076 Year 49 $9,400,000 $191,013 $9,591,013 $2,444,534 11,000 2,804 
2077, Year 50 $9,400,000 $03,470,645 $12,870,845 $28,086,484 14,000 2,737 
2078 Year 51 $9,400,000 30 $9,400,000 $2,283,647 11,000 2,672 
2079 Year 52 $9,400,000 30 $9,400,000 $2,229,582 11,000 2,609 
2080 Year 53 $9,400,000 $0 $9,400,000 $2,176,700 11,000 2.547 
2081 Year 54 $9,400,000 $0 $9,400,000 $2,125,119 14,000 2,487 
2082 Year 55 $9,400,000 30 $9,400,000 $2,074,761 11,000 2,428 
2083 Year 55 $9,400,000 $12,989 $9,412,989 $2,028,395 14,000 2.370 
2084 Year 57 $9,400,000 30 $9,400,000 $1,977,596 11,000 2.344 
2085 Year 58 $9,400,000 $191,013 $9,591,013 $1,969,967 14,000 2,259 
2086 Year 59 $9,400,000 30 $9,400,000 $4,884,982 14,000 2,206 
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Average Water Average Water 

co eae Estimated Costs, excluding ROC (august 2019 Doters) Present Value Costin | ce cyetem | Present Value ‘System | Preset Value Veld 
Year a nena 2019, exoludingROC | “etd oper | Yeldin 2029, |, an spins In 2019, Lower 

‘management Bound (ar) _| UPPer Bound (AF) an Bound) “Bound (AF) 
ital Cost O&M Cost RAR Total Cost 

2087 Year 60 $9,400,000 $22,852,889 $32,252,889 36,314,408 11,000) 2,154 11,000 2.154 
2085, Year 61 $9,400,000 $5,479 $9,405,279 $1,797,694 11,000) 2,103 11,000 2,403 
208 Year 62 $9,400,000 $7,610 $9,407,610 $1,755,549 11,000 2,053 11,000 2,053 
2090 Year 63 $9,400,000 $41,073 $9,411,073 $1,744,579 12,000 21,000 2,004 
2081 Year 64 $9,400,000 $28,940 $9,428,940 $1,677,427 11,000 1957 11,000 1957 
2092 Year 65 $9,400,000 $22,749) $9,422,749 $1,636,310 11,000 1,910 11,000 1,910 
2093, Year 65, $9,400,000 $223,135 $9,623,135 $1,631,508 11,000 1.865 11,000 1.865 
2094 Year 67 $39,400,000 $44,903 $9,444,903 $1,563,345 11,000 1.824 11,000 1821 
2095 Year 65 $9,400,000 362,149 $9,462,449 $1,529,086 17,000 1778 11,000 1778 
2096 Year 69 59,400,000 $85,157 $9,485,157 $1,496,482 11,000 1735 11,000 1,735 
2097 Year 70 $9,400,000 $3,541,445 $42,041,445 $1,993,400 11,000 1,694 11,000 1,694 
2098 Year 71 $9,400,000 $455,106 $9,555,160 $1,436,927 11,000 1.054 11,000 1,654 
2099 Year 72 {$9,400,000 $219,323 $9,619,323 $1,412,296 11,000 1.015 11,000 1615 
2400 Year 73 $9,400,000 $271,646 39,671,646 $1,386,329 11,000 1577 11,000 L577 
2101 Year 74 $9,400,000 $545,085 $9,945,085 $1,391,744 11,000 1.539 11,000 1,539 
2102 Year 15 $9,400,000 $124,340,788 $133,740,788 318,272,559 11,000 1.508 11,000 1,503 
2403 Year 76 $9,400,000 $583,705 $9,983,765 $1,331,725 11,000 1467 11,000 1467 
2404 Year ?7 $9,400,000 $738,409 $40,138,409 $1,320,307 11,000 1.433 11,000 1,433 
2405 Year 78 $9,400,000 $924,727 $40,324,727 $1,342,709 14,000 1,399 11,000 1,399. 
2106 Year 79 $9,400,000 $1,146,533 $10,546,533 $1,309,134 11,000 1.365 11,000 1.365, 
2107 Year 60 $9,400,000 $21,601,499 $31,001,499 $3,757,007 11,000 1.333 11,000 1.333 
2408 Year 81 $9,400,000 $4,710,427 $41,110,427 $1,314,543 11,000 1.304 11,000 4,301 
2409 Year 82 $9,400,000 $2,058,019 $41,458,019 $1,323,544 11,000 1274 11,000 1274 
2410 Year 83 $9,400,000 $2,642,618 342,042,618 $1,358,109 14,000) 1244 11,000 1244 
2444 Year 84 $9,400,000 $2,801,408 $42,201,408 $1,353,318 11,000 2211 11,000 1211 
2442 Year 85 $9,400,000 $3,376,174 $42,778,474 $1,373,359 11,000 1,182 11,000 1,182 
2413 Year 86 $9,400,000 $3,902,992 $43,302,992 $1,396,102 11,000 1154 11,000 1154 
2414 Year 87 $9,400,000 $4,467,116 343,867,116 $1,420,819 11,000 1127 11,000 1127 
2115 Year 88 $9,400,000 35,074,896 $44,474,896 $1,447,048 11,000 1.100 11,000 1,100 
2116 Year 89 $9,400,000 $5,678,820 $15,078,820 $1,472,616 11,000 1,074 11,000 1.074 
2447 Year 80 $9,400,000 $12,310,669 $21,710,669 $2,070,047 11,000 1,049 11,000 1,049 
2418 Year 91 $9,400,000 $7,127,139 $16,527,139 $1,538,471 11,000 4,024 11,000 4,024 
2419 Year 92 $9,400,000 $7,551478 $16,951,478 $1,540,579 11,000 1.000 11,000 1,000 
2120 Year 93 $9,400,000 $8,139,619 $47,539,619 $1,556,257 11,000 976 11,000 976 
2121 Year 94 $9,400,000 $8,686,270 $18,086,270 $1,566,733 11,000) 953 11,000 953 
2122 Year 95 $9,400,000 $9,177,395 $18,577,395 S1571,143 11,000) 930 11,000 930 
2123 Year 96 $9,400,000 $9,612,801 $19,012,801 $1,569,863 11,000 908 11,000 ‘208 
2124 Year 97 $9,400,000 $9,901,754 $19,341,754 $1,559,180 11,000 887 11,000 887 
2125 Year 98 $9,400,000 $10,193,430 $19,593,430 $1,542,040 11,000 B66 11,000 566 
2126 Year 89 $9,400,000 $10,538,498 $19,938,498 $1,532,012 11,000 845 11,000 845 
2127 | Year 100 $9,400,000 $144,614,697 $51,014,697 $41,328,537 11,000 825 11,000 825 
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Table C-1. Overview of Costs for Various Palo Alto Pipeline Diameter Options 


‘Conveyance Costs 
Referance: Reference: Diameter | Horse-power | Length | Length] Rounded Rounded 
corePian,Aop.A6 | Coke Fan, Appa ALG | iD Projectelement | Losavon orstar-point | snapoint | (inp ne (6) _[iomiesi | capret | annuatoam | capual | annual oan 
rable C2 pus lEWvert pete Pale Ato RWQCP [Pato Allo AWPE 36] a.t60[ 20) $20] & 0.8] 
Table 63 pee [effluent Pipeline [Sumwale WECP [Pata Alo AWPE 36] =| 32.820 tals 7a] 5. 0.06] 
|Table Cb [PLT asin [Purified Water Pipeline [Palo Alt> AWPF LGRP. 48] 107,400] 20.3] $ 284] 5. 2) 
Table C3 PSS [Purp Station (77-4miga) [Palo Alto RWOC Pak Ato AWPF z 50g 2S ce Olly. asta: sal 
Table C10 Ga [Pump Staven (21-amge)_ [Sunnyvale wece [Pa alta AWPF = 200 2 er oa 
Table can [PSS 2a mgd [Purp Staton (24 mga) [Pale Alt APE LaRe Zar7 : = ae] = Ez) 
frame 29 eRe [LGAP Ste improvements | = z a [sass ad 
[PL Easements d E E | SECEDE EE | 
[TOTAL s 445] $ 5.1 
rave C2 Ps fuori Pipeine Pale A> RVQCE [Pal Allo AWE 35) [Bas] 29] s 29] = 0.03] 
Tape 3 Le [Erivent Pipstine [Sumyvale WGP [Pals Allo AWPE 30) =| 38.870| Tals ral 0.09} 
Fabia cs PLT 36m |Purfhea Waver Pipaine [Pala Alto AUPE LORP 36] 707,400| 20a] s__2tal_s ag] 
Trane C2 Psa [Pump Staton (7-3 mgs) [Palo Ako ROG? [Pato Ale AUPE = 505 |e als Oly  gylle gal 
rane 6:10 PsA [Pump Station (21.5 mga) [Sunnyvale WPCP [Pe Alto AWPF = 400] =| Is _als ‘aa 
rape C12 [PSS_24 mgd — [Pump Station (24 mga) [Palo Ato AWPE reg =[—aar7] [sas Eq] 
Frame as Lor [LGA See Improvements |= = = =| [sass aa 
PLeacements —[Eaesment® : = = ~[aararo[ ane] sss 
[TOTAL $ 375) $ 5.4) 
Tab C2 PLS [Efiuert Pipeline Palo Ato RWOCP [Pala Allo AWEE 36] J aso] 29) s 29) = 0.03} 
rable 63 PLe [Efluent Pipeline [Sunnyvale WCE [Pain aio AWPE 36) =| 28.500[ af = ral s 0.04) 
frabieca PL736in(Mod) [Purfiew WaterPipeine |PaloAttoAWEF | Pruneridge Ave 36| Ee Ge 02] 
ati or PL-7 24in Med) [Purtied Water Pipeine — |Prunenige Ave Lome 24] sissol os] s 40] 5 Ble. sala ‘ed 
Tab CF Psa iPunpSiaven G7 Smge) [Paw ATE RQ? [Pai ATO AWPE =] 508 sas or 
Table C10 Psa [Purp Sian (E.Smge) [Sunnyvale WFO? [Pao Ato AWPF 200 ps als oa 
Tate C12 [PS-5_24 med [Pump Station (24 med) [Palo Alto AWPE GRP. -| 2.877] = [$s 2a] $ En) 
Tania 39 CGRP ILGAP Ste imonwvements—[— E z z [fs asls: aa 
[PLEasements  |Easement™ = LE = -|_ 161,370] 30.6] $ 5] $ 
[TOTAL s 355] 5 5.2} 
rable C13 PLS (22 mga) [EMMuENt Pipeline Palo ND RWQG? [Palo Aly AWPF 30] [1550[ 2a) s 25] 0.03] 
Table ca PLE (& mys) —_[EMivent ipaline [Sunnwale Wace [Pals Allo AWPE 2a =| 3890] Tals so|-s 0.08} 
[rable C5 p76 mad) |Purhiea Water Pipsine [Pala Ata AWPF GRP. 30] 107,400] 20.) saa) 5 a2] 
Fable C16. [PS-3 (12 mga) [Purp Station Pap Ato RWQ> [Palo Ato AWE | 356| ze ally. gals cea 
[rable C17 [PS (mga) [Purp Station ISunnyvole WECS[Pab alto ANPF = 237 = a 02] 
[rabie C8 [FS 16 mgd) [Purp Stator Pate Ato AWPF GRP =| —ras9 saa 22] 
frame oa LGR. [LGRP Sta maroverants | E z z Se es aa 
[PLEascments — [Easement™ E = “| ~[aeraro[—soef-s ss 
[TOTAL $ 305) $ 3.6 
rable C2 PLS [effluent Pipaline Pale Alto RWOCP Pa Allo AWPF 36] [15.150] 29) s 29] $ 0.03] 
[Table = PLT 20m [Pures Weter Pinzine [Palo Alto AWPF LoRP 2a] io7.a00| 20.3) $442) _5 a2] 
Tale ca PSs [Pump Stauan (27-3 mgi)_[Pala alia RWQG [Pab Allo AWPF z 30a a (ee Bly” ella. cage 
Fable CA psa0 [Purp Staion (10 mgs) [Palo Ae AWPF TGR =| [sos rE 
Franie oa LGRP-L ILGRP Ste improvernents | = ql z a CE aa 
[PLEssements [Easement i E x —[aaassof aap sal 
[FOTAL $s 215] $ 25] 


a. Assumes that pipeline easement cost is $32/foot. 
b. All costs reported in July 2019 dollars. 
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Table C-2. Cost Est 


PL-5, 36-inch Effluent Pipeline from Palo Alto RWQCP to Palo Alto AWPF 


HydroScienced 


Date: 3/4/2021 
Pr n at Reuse Plan 
roject: Countywide Water Reuse Master Play eredset Nantid: 437-002 208 
JAspect: PLS. Efflvent PL from Palo Alto RWOCP t0 Palo Diam 6: inch Prepared By: N, Venugopal 
Allo AWPE Length 15,150 feet Checked By: ¢ Lam 
[Estimate Type: Planning 


[Cost Summary by Division 
Spee. Division 


‘Subtotal 
70,000, 


72,000,000 


Sott Costs 


12% 


Size or 


ter Description Metric Dlameter(in) quantity 
1.- General Requirements 

Traffic Control (Heavy Urban) 
2-Sitewark 

"36" Open cut pipeline: 
38" HDD Pipeline 
Sheeting ana Shoring 


Potholing (Heavy Urban) 


7% 14,500 
14,500 

650 
14,500 
15,150 


2 26 


ToTaL carivaL cost] $_23.00000[ | 
————————— SS 


Tax on Materials (Applied ta hall of subtotal) 


Fav Construction Subtotal 72,700,000 


‘Construction Contingency} 
Construction Cost Subtotal 


3,175,000 
16,875,000 

Percentage of materials costs (materials cost 

700,000 estimated as 50% of construction cost subtotal) 
2,400,000 
18,975,000 
2,800,000 
2,800,000 
2,500,000 
2,300,000 


Overhead and Profit 
Total Construction Cost, 

Owner's Reserve for Change Orders 
Engineering Services (Design) 
Construction Management| 

Engineering Services During Construction] 


Unit Cast Total Cost 
709,000 

700.000 _7'% of Divisions 2-17, 
12,000,000 
10,400,000 
700,000 
700.000 
200,000 


ANNUAL 0&M COSTS 
bor Costs 


Quantity Uni 


‘Annuat Inspection and Pipeline Maintenance 


15,150 


S163 $ 
TOTAL ANNUAL O&M COSTS $ 


25,000 Cost based on 1 Operator hour per 100 tt 
25,000 
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Table C-3. Cost Estimate Details: PL-6, 36-inch Effluent Pipeline from Sunnyvale WPCP to Palo Alto AWPF 


HydroScienced 


Date: 3/4/2021 


Project Countywide Water Reus Master Plan Poaceae alee 
PL-6. Effluent PL fram Sunnyvale WPCP to Diam 36 inch Prepared By: N. Venugopal 
Aspect: Pala Alto AWPF Length 38,820 feet Checked By; C Lam 
[Cost Summary by Division 
Subtotal 


Spec. Division 
‘4 - General Requirements $__ 2,000,000 
$___ 30,100,000 


2 Sitework 
a 
Value (Cost Notes 


Soft Casts Metric 
Construction Contingency} 8,025,000 


Construction Cost Subtotal! 40,125,000 


Percentage of materials costs (materials cost 
Tax on Materials (Applied to half of subtotal) 1,800,000 |estimated as 50% of construction cost subtotal) 
Overhead and Profit 6,000,000 


Total Construction Cost] § 47,925,000 

‘Owner's Reserve for Change Orders| 7,200,000 

Engneeting Services (Design| $7,200,000 

Construction Management| 6,200,000 

Engineering Services Ounng Construction] $ 5.800.000 
En 
eS eee 


Size or 


ttem Description Metric Total Cost 


4- General Requirements $2,000,000 
50.40 $ 2,000,000 _ 7% of Divisions 2-17 


‘Traific Control (Heavy Urban) 36 38,820 LS 
8 30,100,000 


2) Sitework 
36" Open cut pipeline 36 38,320 LF 720 $ 27,600,000 
Sheeting and Shoring 36 38,320 LF 50.40 $ 2,900,000 
Potholing (Heavy Urban) 2%. 36 38,320 1440_$ 600,000 


Diameter (in) Quantity Unit Unit Cost 


ANNUAL O&M COSTS Quantity Unit Value Notes 


Labor Costs 


63,000. Cost based on 1 Operator hour per 100 ft pipe: 
63,000 


HInspection and 
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Appendix A-11 Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Table C-4. Cost Estimate Details: PL-7, 48-inch Purified Water Pipeline from Palo Alto AWPF to LGRP 


HydroScienced 


Date: 3/4/2021 
Project Number: 437-001-108 
PLT. 48" Purified water PL from Palo Alto Diam 48 inch Prepared By: N. Venugopal 
AWPF to LGRP. Length 107,400 feel Checked By: Clam 


Project: Countywide Water Reuse Master Pian 


Aspect: 


[Cost Summary by Division 


‘Spec. Division Subtotal Notes 
'1.- General Requirements $ 7,000,000 
[2 - Sitework $ 115,700,000 
Raw Construction Subtotal | $ 122,700,000 

Soft Costs Metric Value Cost Notes 
25% Construction Contingency] $30,675,000 


Construction Cost Subtotal| $ 153,375,000 


Percentage of materials costs (materials cost 


9% Taxon Materials (Applied to half of subtotal] $ 6,200,000 estimated as 50% of construction cast subtotal) 
15% Overhead and Profit] $ 23,000,000 
Total Construction Cost] $ 183,275,000 
15% ‘Owner's Reserve for Change Orders] $ --27.500,000 
15% Engineering Services (Design)] $ 27,500,000 
13%, Construction Management| $23,800,000 
12% Engineering Services During Construction] $___22,000,000 


TOTAL CAPITAL COST] $ 284,100,000 


ttem Description Size or Diameter Quantity Unit Unit Cost Total Cast 


Metric tin) 
Traffic Control (Heavy Urban) 7% 48 103,750 is ¥ 67.20 $ 7,000,000 7% of Divisions 2.17, 
48" Open cut pipeline 48 «103,750 LF 960 $ ‘99,600,000 
AS" Bore and Jack Pipeline & Casing 48 1,800 ita 5 2496 $ 4,500,000 
48° HDD Pipeline 48 1,850 uF ¥ 1344 $ 2,500,000 
‘Sheeting and Shoring ™ 48 103,750 LF og 67.20 $ 7,000,000 
ANNUAL O&M COSTS Quantity Unit Cost 
Labor Costs 175,000 
Annual Inspection and Pipeline Maintenance 107,400 uF $163 $ 175,000 Cost based on 1 Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS $ 175,000 
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Appendix A-11 


Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Table C-5. Cost Estimate Detal 


1L-7, 36-inch Purified Water 


eline from Palo Alto AWPF to LGRP- 


HydroScienced 


36 Inch 
107,400 Teer 


Date: 3/4/2021 
Project Number: 437:001:105 
Prepared By: N, Venugopal 
Checked By. Clam 
Modified ta 36" By: Joe Burg, BC, 12/3/2020 


Spec. Division 
'1- General Requirements 


Project: Countywide Water Reuse Master Plan 

._PL-7.36" Purified water PL from Pato Alto Diam 
Aspect: AWPF to LGRP Length 
[Cost Summary by Division 


Subtotal 
5,200,000 


Notes 


[2 - Sitework 


Soft Costs 


Size or 
Metric 


fem Description 


Diameter 


‘Quantity 


Unit 


Raw Construction Subtotal 


onstruction Contingency] 
Construction Cost Subtotal 


86,700,000 
‘91,900,000 


22,975,000 
114,875,000 


Perventage of materials costs (materials cost 


Tax on Materials (Applied to hait of subtotal] $ 5,200,000 Jestimated as 50% of construction cost subtotal) 
Overhead and Profit! $17,200,000 
Total Construction Cost| $ 137,275,000 
Owner's Reserve for Change Orders} $ 20,600,000 
Engineering Services (Design) $20,600,000 
Construction Management] $ 17,800,000 
Engineering Services During Construction] $___ 16,500,000 

TOTAL CAPITAL COST] $ 


Unit Cost 


Total Cost 


Traffic Control (Heavy Urban) 7%, 36 103,750 Ls $ 5040 $ 5,200,000 _7% of Divisions 2-17 
36" Open cut pipeline 36 103,750 uF $ 720 $ 74,700,000 
36" Bore and Jack Pipeline & Casing 36 1,800 ur $ 1872 $ 3,400,000 
36" HDD Pipeline 36 1,850 uF $ 1,008 $ 1,900,000 
‘Sheeting and Shoring ™% 36 103,750 uw $ 5040 $ 5,200,000 
Potholing (Heavy Urban) 2% 36 107.400 uF $ 1440 $ 1,500,000 
Labor Costs s 75,000 
Annual Inspection and Pipeline Maintenance 107,400 ur $163 $ 175,000 Cost based on 1 Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS $ 175,000 
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Appendix A-11 Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Table C-6. Cost Estimate Details: PL-7, 24-inch Purified Water Pipeline from Palo Alto AWPF to LGRP 


HydroScienced 


Date! 3/4/2021 


Project: Countywide Water Rouse Mastar Plan 
Project Number: 437-001-105 


PL. 24" Purifled water PL from Palo Ato Diam 24 inch Prepared By: N. Venugopal 
Aspect: - 

AWPF #0 LGRP. Length 107,400 feet Checked By: C Lam 
[Cost Summary by Division 
Spec. Division Subtotal Notes 
‘1 General Requirements - $ 3,500,000) E 
2 - Sitework 


‘Raw Construction Subtotal 61,200,000 


25% Construction Contingency] $15,300,000 
Construction Cost Subtotal] $ 76,500,000 


Percentage of materials costs (materials cost 


9% Tax on Materials (Applied to half of subtotal)| $ 3,400,000 |estimated as 50% of construction cost subtotal) 
15% Overhead and Profit| $ 11,500,000 
Total Construction Cost] $ 91,400,000 
15% Owner's Reserve for Change Orders] $ 13,700,000 
15% Engineering Services (Design)] 13,700,000 
13% Construction Management| $11,900,000 
12% Engineering Services During Conswuction| $11,000,000 


TOTAL CAPITAL COST| $ 143,700,000 


tem Description Size or Diameter Quantity. Unit Unit Cost Total Cost 
Motic (in) 
1.- General Requiremonts 5 3,500,000 
fic Contra (Heaw Urban) 7% 24 103,750 33.60 $ 3,500,000 _ 7% of Divisions 2-17 
2- Sitework $57,700,000 
24" Open cut pipeline: 24 103,750 LF 480 $ 49,800,000 
24" Bore and Jack Pipeline & Casing 24 1800 FF $ 1.248 $ 2,200,000 
24" MDD Pipeline 24 1850 oF $ 672 $ 1,200,000 
Sheeting and Shoring 7H 24 «003,750 IF $ 33.60 $ 3,500,000 
Potholing (Heavy Urban) 2h 2a 107,400 UF 9.60_$ 1,000,000 
ANNUAL O&M COSTS Quantity Unit Val Cost Notes 
Labor ¢ 8 175,000 
Anqual Inspection and Pipeline Maintenance 107,400 LF $1.63 $ 175,000 Cost based on | Operator hour per 100 ft pipe 
TOTAL ANNUAL O&M COSTS $ 175,000 
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Appendix A-11 Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Table C-7. Cost Estimate Det 


: PL-7 Alternative, 24-inch Pui 


ied Water Pipeline from Palo Alto AWPF to LGRP- 


HydroScienced 


Date: 3/4/2021 


Project: Countywide Water Reuse Master Plan 
Project Number: 437-001-105 


PL. 24" ALT Purified water PL from Pato Diam 24 inch Prepared By: N. Venugopal 
Aspect: 
Alto AWPF to LGRP Length 34,530 feet Checked By: C Lam 
[Cost Summary by Division 
Spec. Division Subtotal Notes 
‘1- General Requirements = $ 4,100,000 =, 
2 - Sitework $18,600,000 
Raw Construction Subtotal | $19,700,000 
Soft Costs Mettic Value Cost Notes 
25% Construction Contingency] $ 4,925,000 


Construction Cost Subtotal] $ 24,625,000 


Percentage of materials costs (materials cost 


9% Tax on Materials (Applied to half of subtotal] $ 1,100,000 estimated as 50% of construction cost subtotal) 
15% Overhead and Profit] $ 3,700,000 
Total Construction Cost|$ 29,425,000 
15% Owner's Reserve for Change Orders| $ 4.400.000 
15% Engineering Services (Design)] $ 4,400,000 
13% Construction Management] $ 3,800,000 
12% Engineering Services During Construction] $ 3,500,000 


TOTAL CAPITAL COST| $45,500,000 


tem Description Size or Diameter Quantity Unit Unit Cost Total Cost 
Metric (in) 

1- General Requirements $ 1,100,000 

Traffic Control (Heavy Urban) 7 24 33,530 Ls $ 33.60 $ 1,100,000 7 of Divisions 2.17 

24" Bore and Jack Pipeline & Casing 24 700 ou § 1,248 $ 900,000 

Sheeting and Shoring 7% 24 33,530 LF $s 33.60 $ 1,100,000 
ANNUAL O&M COSTS Quantity Unit Cost Notes 
— — 

Annual Inspection and Pipeline Maintenance 107.400 uF $163 ¢ 175,000 Cost based on 1 Operator hour 100 ft pipe: 
TOTAL ANNUAL O&M COSTS $ 175,000 
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Appendix A-11 Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


d Water Pipeline from Palo Alto AWPF to LGRP 


Table C-8. Cost Estimate Det: PL-7 Alternative, 36-inch Puri 


HydroScienced 


Date: 3/4/2021 


Project: Countywide Water Reuse Master Pian 
Project Number: 437-002-105 
laspoct, PL-7-36" ALT Punfied water PL from Palo Diam 36 inch Prepared By: N. Venugopal 
Alto AWPF to LGRP Length 72,870 feet Checked By: C Lam 
[Cost Summary by Division 
Spec. Division Subtotal Notes 
[1 - General Requirements $ 3,500,000 
2 Sitework_ — $58,800,000 . 
Raw construction Subtotal | $ 62,300,000 
Soft Costs Metric Value Cost Notes 
28% Construction Contingency] $15,575,000 


Construction Cost Subtotal] $77,875,000 


Percentage of materials costs (materials cost 


9% Tax on Materials (Applied to half of subtotal] $ 3,500,000 estimated as 50% of construction cost subtotal) 
15% Overhead and Profit] $ 14,700,000 
Total Construction Cost] $ 93,075,000 
15% Owner's Reserve for Change Orders] $14,000,000 
15% Engineering Services (Design)| $14,000,000 
13% Construction Management| $ 12,100,000 
$11,200,000 


12% Engineering Services During Construction} 
TOTAL CAPITALCOST| $ 144,400,000 


tem Description Sizeor Diameter Quantity Unit Unit Cost Total Cost 
Metric (in) 
1.- General Requirements 3,500,000 
fic Control (Heavy Urban) 7% 35 70,220 10,000 7% of Divisions 2-17 
2- Sitework 58,800,000 
36" Open cut pipeline 36 70,220 FS 50,600,000 
36" Bore and Jack Pipeline & Casing 36 1100 LF $ 2,100,000 
36" HDD Pipetine 36 1550 LF S$ 1,600,000 
Sheeting and Shoring 7% 36 70,220 IF § 3,500,000 
Potholing (Heavy Urban) 2% 36 72.870 FS 1,000,000 
ANNUAL O&M COSTS Quantity Lint Value Coat Notes 
Labor Casts 175,000 
Annual Inspection and Pipeline Maintenance 107.400 LF $1.63 $ 175,000" Cost based on 1 Operator hour per 100 ft pipe 


TOTAL ANNUAL O&M COSTS $ 175,000 


[ Brown»Caldwell 


C-10 


Appendix A-11. Flexible Implementation of Potable Reuse - via Palo Alto AWPF 
Table C-9. Cost Estimate Details: PS-3, Effluent Pump Station from Palo Alto RWQCP to Palo Alto AWPF 
HydroScienced 
Project: Countywide Water Reuse Master Pian ne fone Fé ane = 
. Flow 42,000 gpm Prepared By: N. Venugopal 
Aspect: PS-3. Effluent trom PA RWOQCP 10 PA AWPF he Hea Seats? eae 


Estimate Type: Planning 


Horsepower 508 hp Note: 65% efficiency, hp multiplied by 1.1 for 10% safety factor 
10% safety factor removed for kWh calculations: 


[Cost Sunmary by Division 


Spee. Division 


Subtotal 


General Requirement 
Mobilization Demobilization 
insurance, permitting 


Finish Grading, Compaction 
‘Asphalt Paving. 

Shoring 

Chil Site Work/Fencing 
Access Road 


General Requiements $ 260,000 
j2-Sitework s 230,000 
[3 Concrete s 250,000 
12- Equipment S____ 425.000 
{15 Mechanical 5 125,000 
i6-Electical 5 

17 Instrumentation and Control 5 is 


item Description Quantity Unit Unit Cost 


Site Preparation, Excavation, and Otfhauling 
Earthwork (Rough Grading, Backfill, Compaction) 


Stoniywater Managemenl/SWPPP 


25% Construction Contingency] $ 480,000 

Construction Cost Subtotal $ 2,380,000 

o% Tax on Materials (Applied to half of subtoral)} $ 110,000 

159% ‘Qvemead and Profit} $ 360,000 

‘Total Construction Gost] $ 2,850,000 

15% ‘Owner's Reserve for Change Orders] $ 430,000 

19% Engineering Services (Design)| $ 430,000 

13% Construction Management] $ 370,000 

12% Engineering Services During Construction] $ 340,000, 
TOTAL CAPITAL COST] $ 


10% cy is $ 164,000 10% of Divisions 2-17 
$ 100,000 
290,000 
1 is $ 75,000 
1 is $ 50,000 
4 is $ 50,000 
1 is $ 25,000 
1 ts $ 50,000 
1 is $ 40,000 
1 is $ on plant site 
i ts $ ~ on plant site 
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Appendix A-11. Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Size or 


uantit Unit Unit Cost Total Cost 
rae Quantity 


Item Description 


3-Conerete 
‘Structural Concrete 
Vaults 
Equipment slabs 
Miscellaneous Concrete. 
11- Equipment 
Pump 
‘Surge Tank 
Meters (flow, pressure, power, etc.) 
15 - Mechanical 


16 - Electrical 


Electrical Allowance (MCC, wiring, pane's) 1 Ls 


17-18¢ 


1&C/SCADA/ Programming Allowance $ 300,000 


ANNUAL 0&M COSTS: Quantity Unit Value Cost Notes 
Consumables 22,000 
Equipment 2% of Division 14 
Mechanical 2% of Division 15, 
Electrical 2% of Division 16 
Instrumentation 2% of Division 17 


Power Costs 
Electricity Requirement 
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Appendix A-11. Flexible Implementation of Potable Reuse - via Palo Alto AWPF 
Table C-10. Cost Estimate Details: PS-4, Effluent Pump Station from Sunnyvale WPCP to Palo Alto AWPF 
HydroScienced 
Ms Date: 3/4/2021 
‘iii ica pases freuen Cia Project Number: 437-001-105. 
apace PS.4. Effluent from Sunnyvale WPCP to Pala Alto Flow 8,000 gpm Prepared By: N. Venugopal 
AWPF TOR 100 feet Checked By: C Lam 
Horsepower 400 hp Note: 65% efficiency, np multiplied by 1.1 for 10% satety factor 
Estimate Type: Planning 10% safety factor removed for kWh calculations: 
|Cost Summary by Division 


Spec. Division 


Subtotal 


Sott Costs 


Description 


Mobilization/Demobilization 
Bonds, insurance, permitting 

2-Sitework 
‘Site Preparation, Excavation, and Offhauling 
Earthwork (Rough Grading, Backfl, Compaction) 
Finish Grading, Compaction 
Asphait Paving 
Shoring 
iui Site Work/Fencing 
Access Road 
‘Stormwater Management/SWPPP 


1 General Requirements $ 260,000 
[2 Sitework 3 290,000 
3 Concrete $250,000 
1 Equipment $425,000 
115 - Mechanical 3 125,000 
26- Electncal 3 250,000 
17_ instrumentation and Control 5 300,000 


Metric 


Quantity 


1 
1 
1 
1 
1 
1 
1 
1 
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&BRRGGGh5 


Tax on Matenals (Apptied ta half of subtotal) 110,000 


Raw Construction Subtotal 
Value Cost 

Construction Contingency] "480,000 

Construction Cost Subtotal 2,380,000 


Overhead and Profit 360,000 


Total Construction Cost 2,850,000 

Owner's Reserve for Change Orders} 430,000 
Engineering Services (Design) 430,000 
Construction Management| 370,000 


Engineering Services During Construction] 


Unit Cost Total Cost 
164,000 10% of Divisions 2-17 
100,000 
290,000 

75,000 


$ 
$ 50,000 
$ 50,000 
$ 25,000 
$ 50,000 
$ 40.000 
$ on plant site 
$ + on plant site 


Appendix A-11. Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Size or 
tem Description ace Quantity Unit Unit Cost Total Cost 


3-Conerete 250,000 
‘Structural Concrete 100,000 


Vaults 60,000 
Equipment slabs 40,000 
Miscellaneous Concrete 50,000 

Equipment 425,000 

Pump. 250,000 

Surge Tank 75,000 

Meters (flow, pressure, power, etc.) ts 100,000 

Mechanical 125,000 
Water/Sewer/Storm Utility Improvements, 50,000 
‘Yard piping, Valves, and Appurtenances 75,000 

Electrical 250,000 
Electrical Allowance (MCC, wiring, panels) 250,000 

18 300,000 
1&C/SCADA/ Programming Allowance 300,000 


ANNUAL O&M COSTS Quantity Unit Cost Notes 
Consumables 22,000 
Equipment 2% $425,000 8.500 2% of Division 11. 
Mechanical 2% $125,000 2,500 2% of Division 15 
Electrical 2% $250,000 5,000 2% of Division 16 
Instrumentation 2% $300,000 6,000 _ 2% of Division 17 
376,000 
2,351,291 kWh $0.16 376,000 

TOTAL ANNUAL O&M COSTS: 398,000 


Power Costs 


Electricity Requirement 
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Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Table C-11. Cost Estimate Details: PS-5 (10 mgd), Purified Water Pump Station from Palo Alto AWPF to LGRP 


HydroScienced 
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Date: 3/4/2021 
Project: Countywide Water Reuse Master Pian veiaiimeusieegies 
pew e PS-5 (10 MGD). Purified water fron PA AWPF to Flow 6.945 gpm Prepared By: N. Venugopal 
LGRP oH 360 leet Checked By: C Lam 
Horsepower 1,068 hp Note: 65% efficiency, hp multiplied by 1.1 for 10% safety factor 
Estimate Type: Planning 40% safety factor removed for kh calculations 
[Cost Summary by Division 
Spec. Division Subtotal Notes 
L- Generat Requirements £ 880.000 
[2 -Sitework $2,400,000] _ = 
[3 -Conerete [s—i.280.000 
1- Equipment = 600.000 
[15 - Mechanical $ 700,000 
[16 - Electrical _ $2,300,000. 
17_Instrumentation and Contra $1,500,000 
Raw Construction Subtotal [$8,660,000] | 
Soft Costs Motrie Value Cost Notes 
25% Construction Contingency] $ 2,170,000 
Construction Cost Subtotal] $ 10,830,000 
on Tax on Materials (Applied to hall of subtotal] $ 430,000 
15% Overnead and Prot] $ 1,620,000 
Total Construction Cost] $ 12,940,000 
15% ‘Owner's Reserve for Change Orders} $ 1,940,000 
15% Engineering Services (Design)| $ 1,940,000 
13% Construction Management| $ 1,680,000 
12% Engineering Services During Construction] $ 4.850.000 
TOTAL CAPITAL COST] $ 20,050,000 
item Description nebe Quantity Unit Cost Notes 
Motric 
I Requirements 
Mobilization/Demobilization 10% $ 10% of Divisions 2-17 
Bonds, insurance, permitting $ 
2. Sitework 5 
‘Site Preparation, Excavation, and Offhsuling c3 1s $ 
Earthwork (Rough Grading, Backfil, Compaction) a ts $ 
Finish Grading, Compaction 5 s $ 
Dewatering, 2 ts $ 
Asphalt Paving 2 ts $ 
‘Shoring 2 is s 
Chil Site Work/Fencing 1 ts $ 
Access Road 1 1s $ 
‘Stormwater Management/SWPPP 1 is $ 
Landscaping and irrigation a ts $ 


Appendix A-11. Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Size or 


Item Deseription 
# Metric 


Quantity Unit Cost Total Cost 


‘Structural Conerete 18 Inch $ ‘400,000 

Vaults 12 inch $ 200,000 

Equipment slabs 12 inch $ 100,000 

Miscellaneous Concrete 18 inch $ 200,000 

CMU Building 25X40 foot $ 300,000 

Vertical turbine pumps, cans, housing, is $ 

‘Surge Tank 1 is $ 100,000 

Meters (flow, pressure, power, etc.) 1 us $ 100,000 
Water/Sewer/Storm Utility improvements. 1 us $ 200,000 

Yard piping, Valves, and Appurtenances 1 us $ 500,000 

Electrical Allowance (MCC, wiring, panels) 1 ey $ 1,500,000 

‘Standby generator 1 is $ 800,000 
1&C/SCADA/Programming Allowance: $ 1,500,000 

ANNUAL O&M COSTS Quantity Unit Value Cost Notes 

Equipment 2% $600,000 $ 12,000 2% of Division 11 
Mechanical 2% $700,000 $ 14,000 2% of Division 15. 
Blectrical 2% $2,300,000 $ 46,000 2% of Division 16 
ee a pier 
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Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Table C-12. Cost Estimate Details: PS-5 (24 mgd), Purified Water Pump Station from Palo Alto AWPF to LGRP 


HydroScienced 


Project: Countywide Water Reuse Master Plan 


PS-5 (24 MGD). Purified watar from PA AWPF to. 


st ‘GRP 


Estimate Type: Planning 


Flow 16,687 gpm 
DH 400 feet 
Horsepower 2.877 Nip 


Note: 65% efficiency. hp multiplied by 1.2 for 10% safety factor 
10% safety factor removed for kWh calculations: 


Date: 3/4/2021 

Project Number: 437-001-105 
Prepared By: N. Venugopal 
Cheoked By: CLam 


[Cost Summary by Division 
Spee. Division 


1,230,000 


7,500,000 


]3- Concrete 


1,330,000 


22 Equipment 


7,050,000 


'15- Mechanical 


7,000,000 


16 - Electrical 


3,300,000 


17 - Instrumentation and Control 


Descrintion Quantity Unit Cost 
requirement c 
‘Mobllization/Demobilzation $ 1,078,000 10% of Divisions 2:17 
‘Bonds, insurance, permitting s 150,000 
$1,800,000 
‘Site Preparation, Excavation, and Offhauling 2 is $ 400,000 
Earthwork (Rough Grading, Backfil, Compaction) i is $ 250,000 
Finish Grading, Compaction 1 is $ 50,000 
Dewatering, a ts s 50,000 
Asphalt Paving a is s 200,000 
Shoring a is $ 50,000 
Gill Ste Work/Fencing a ts s 100,000 
Access Road. 1 is $ 100,000 
‘Stormwater Management/SWFPP 1 is $ 300,000 
Landscaping and wrigation a is s 100,000 
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2,010,000 
Cost Notes 
2,000,000 
16,010,000 
680,000 
2,250,000 
17,940,000 
Owner's Reserve for Change Orders 2,690,000 
Engineering Services (Design)| 2,690,000 
Construction Management| 2,330,000 
Endlneering Services During Construction 2,450,000 


Appendix A-11. Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


tem ; ae Quantity Unit cos Total Cost 
me a ae 
ie ree one 
See cies 2c ee 
re : : 
‘Surge Tank 1 ts $ 100,000 
Meters (flow, pressure, power, etc.) 1 is $ 150,000 
Water/Sewer/Storm Utility improvements 1 is $ 200,000 
eo : teams 

TEE SE 
Electrical Allowance (MCC, wiring, panels) ry Ls $ 2,500,000 
Standby generator 1 us $ 800,000 
1&C/SCADA/Programming Allowance $ 2,500,000 
Equipment 2% $1,050,000 $ 21,000 2% of Division 11. 
Mechanical 2% $1,000,000 $ 20,000 2% of Division 15. 
Electrical 2% $3,300,000 $ 66,000 2% of Division 16 
ene a Sonnet __ tame. fetter 
Electricity Requirement 2,877 hp 16,911,657 ‘kWh $0.19 $ 3,213,000 

TOTAL ANNUAL O&M COSTS $ 3,370,000 
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Appendix A-11. Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Table C-13. Cost Estimate Details: PL-5, 30-inch Effluent Pipeline from Palo Alto RWQCP to Palo Alto AWPF 


HydroScienced 


Date: 6/3/2021 


Project: Countywide Water Reuse Master Plan Piibecfuartlen earno bags 
PLS. Effluent PL from Palo Alto RWOCP to Palo Diam 30 inch Propared By: N Venugopal 
Aspect: ito AWPF (12 MGD) Length 15.150 feet Checked By; CLam 


[Cost Summary by Division 
Spec. Division 


[1- General Requirements s ‘800,000 
[2 Sitework 10,000,000 


OO aiiccnstrction Subtotal [$10,600.00 | 
Construction Contingency| $ 2,650,000 
Construction Cost Subtotal) S 13,250,000 


Subtotal 


Percentage of materials costs (materials cost 
Tak on Matenais (Applied to naif of subtotal)] $ {600,000 | estimated as 50} of construction cost subtotal) 
Overhead and Profit] $2,000,000 
Total Construction Cost| $ 15,850,000 
Owner's Reserve for Change Orders} $2,400,000 
Engineering Services (Design)| $2,400,000 
Construction Management| $2,100,000 
Engineering Services During Construction] $ 1,900,000 
eG ey 
She or 
Description Metric Diameter(in) Quantity Unit Unit Cost Total Cost Notes 
600,000 


ttem 


1- General Requirements 
Traffic Control (Heavy Urban) 7% 30 14,500 ‘600,000 _ 7% of Divisions 217, 
2-Sitework s 
30" Open cut pipeline 30 14,500 5 $ 
30° HDD Pipeline 30 650 iF ¢ $ 
‘Sheeting and Shoring T% 30 14500 LF $ $s 
Potholing (Heavy Urban) 2% 30 15,150 uF $ 12.00 $ 200.000 
ANNUAL O&M COSTS Quantity Unit Value Notes 
Labor Costs $ 25,000 
‘Annual inspection and Pipeline Maintenance 15,150 oF SLOSS ‘25,000. Cost based on 1 Operator hour per 100 ft oipe 
TOTAL ANNUAL O&M COSTS $ 25,000 
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Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Table C-14. Cost Estimate Details: PL-6, 24-inch Effluent Pipeline from Sunnyvale WPCP to Palo Alto AWPF 


HydroScienced 


Project: Countywide Water Reuse Master Plan 
ect; PLS. Effiuent PL from Sunnyvale WPCP to Diam 24 inch 
tig Palo Aito AWPF (8 MGD) Length 28,820 fect 


Cost Summary by Division 
Spec, Division 
[1 - General Requirements 
[2- Sitework 
S 
Soft Costs Metric Value 
25% Construction Contingency 
Construction Cost Subtotal 
Tax on Materials (Applied to} 
half of subtotal)| 
Overhead and Profi 
Total Construction Cost} 
415% r's Reserve for Change Orders| 
15% Engineering Services (Design) 
43% — Construction Management} 
12% | Services During Construction| 
TOTAL CAPITAL COST| 


% 
15% 


item Diameter (in) Unit Unit Cost 


1- General Requirements 
Traffic Control (Heavy Urban) 


Description Quantity 


38,820 
38,820 
38,820 


24" Open cut pipeline 
Sheeting and Shoring 
Potholing (Heavy Urban) 


Date: 5/3/2021 

Project Number: 437-001-105 
Prepared By: N Venugopal 
Checked By: C Lam 


Subtotal 


$ 20,300,000 


2.600000 | 
Cost Notes 
5,400,000 
27,000,000 
Percentage of materials costs (materials cost 
1,200,000 |estimated as 50% of construction cost subtotal) 
4,100,000 
32,300,000 
4,800,000 
4,800,000 
4,200,000 
3,900,000 


Total Cost 
300,000 
1,300,000 

20,300,000 
18,600,000 
1,300,000 
400,000 


7% of Divisions 2-17 


ANNUAL O&M COSTS Quantity Unit 
Labor Cos $s 
‘Annual Inspection and Pipeline Maintenance 38,820 LF $1.63 $ 

TOTAL ANNUAL O&M COSTS $ 


Cost 
63,000 
63,000 Cost based on 1 Operator hour per 100 ft pipe 
63,000 


Notes 
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Table C-15. Cost Estimate Details: PL-7, 30-inch Purified Water Pipeline from Palo Alto AWPF to LGRP 


HydroScienced 


Project: Countywide Water Reuse Master Pian 


Date: 5/3/2021 
Project Number: 437-001-105 


PL. Purified water PL from Diam 30 inch Prepared By: N Venugopal 
Aspect: alo Alto AWPF to LGRP (16 MGD) Length 107.400 feet Checked By: C Lam 
[Cost Summary by Division 
Spee. Division Subtotal Notes 


Raw Construction Subtotal 


Metric 


‘Construction Contingency] 
Construction Cost Subtotal! $ 
Tax on Materials (Applied to half of 


a subtatal)] $ 4,200,000 |estimated as 50% of constructian cost subtotal) 

15% Overhead and Profit] $ 14,400,000 
Total Construction Cost] $14,700,000 
15% Owner's Reserve for Change Orders| $17,200,000 
15% Engineering Services (Design)| $17,200,000 
Construction Management] $ 14.900,000 

Engineering Services During Construction] $ 

TOTAL CAPITAL COST] § 


ttem Description Size or Diameter Quantity i Unit Cost 
Metric (in) 
1- General Requirements $ 
Tratfic Control (Heavy Urban) $ 
2-Sitework s 
-30" Open cut plpeline 30° 103.750 LFS 600 3 62,300,000 
30° Bore and Jack Pipeline & Casing 30 1800 LF § 1560 $ 2,800,000 
30" HOD Pipeline 30 1850 LF $ B40 1,600,000 
Sheeting and Shoring, 7% 30 103,750 UF $ 42.00 $ 4,400,000 
Potholing (Heavy Urban) 2% 30 107.400 LF # 12.00 1,300,000 
ANNUAL O&M COSTS mtity Unit Cost Not 
Labor Cos 8 175,000 
‘Annual Inspection and Pipeline Maintenance 107,400 $163 $ 175,000 Cost based on 1 Operator hour per 100 ft 
TOTAL ANNUAL O&M COSTS $ 175,000 
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Table C-16. Cost Estimate Details: PS-3 (12 mgd), Purified Water Pump Station from Palo Alto RWQCP to Palo Alto AWPF 


HydroScienced 


Date: 5/3/2021 


Project: Countywide Water Reuse Master Plan Smialeaa aetna 
roject Number: 437-001. 
_eapibats PS-3. Effluent fram PA RWQCP to PA AWPF (12 Flow 8,333 gpm Prepared By: N Venugopal 
aD) DH 100 feet Checked By: C Lam 
Horsepower 356 hp Check Date: 


[Cost Summary by Division 


‘Spee, Division Subtotal Notes 
[4 - General Requirements $230,000 
2 - Sitework $320,000 
13 - Concrete $240,000 
[4 Equipment $335,000 
|15 - Mechanical $125,000 
16 - Electrical $225,000 
[17 - instrumentation and Control $250,000 
Raw Construction Subtotal | $ 1,730,000 

Soft Costs Metric Value Cost Notes 
25% Construction Contingency] $430,000 
Construction Cost Subtotal] $ 2,160,000 
9% — Taxon Materials (Applied to half of subtotal)| $ 100,000 
15% Overhead and Profit] $ 326,000 
Total Construction Cost] $ 2,580,000 
15% Owner's Resene for Change Orders} $ 390,000 
15% Engineering Services (Design)| $ 390,000 
13% Constniction Management| $ 340,000 
12% Engineering Services During Construction] $ 310,000. 


TOTAL CAPITAL COST| § 4,010,000 


item Desenptior Quantity Unit Unit Cost 


1- Genieral Requirements 
Moabllizatlon/Demobilization 
Bonds, insurance, permitting 


Site Preparation, Excavation, and Offhauling, 1 
Earthwork (Rough Grading, Backfill, Compaction) 1 
Finish Grading, Compaction Ey 
Dewatering 1 
Asphalt Paving 1 
Shoring a 

Fh 


Civil Site Work/Fencing 
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Item scription Quantity Unit Unit Cost Total Cost 
3- Concrete 
‘Structural Concrete 
$ 
Surge Tank 1 Ls i 50,000 
Meters (flow, pressure, power, etc.) 1 us $ 60,000 
Water/Sewer/Storm Utility improvements By us $ 50,000 
Yard piping, Valves, and Appurtenances 1 us $ 75,000 
Electrical Allowance (MCC, wiring, panels) 1. us $ 225,000 
1&C/SCADA/Programming Allowance $ 250,000 
Consumables $ 18,700 
Equipment. 2% $335,000 $ 6,700 2% of Division 11 
Mechanical 2% $125,000 $ 2,500 2% of Division 15 
Electrical 2% $225,000 $ 4,500 2% of Division 16 
Instrumentation 2% $250,000 $ 5,000 2% of Division 17 
Power Costs $s 398,000 
Electricity Requirement 356 hp 2,093,302 kWh $0.19 $ 398,000 
TOTAL ANNUAL O&M COSTS $ 416,700 
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Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Table C-17. Cost Estimate Details: PS-4 (8 mgd), Purified Water Pump Station from Sunnyvale WPCP to Palo Alto AWPF 


HydroScienced 


Date: 5/3/2021 


Project: Countywide Water Reuse Master Pian Frbsetiludeee aa c04 ube 
aapioth: S.A. Effluent from Sunnyvale WPCP to Palo Alto Flow 5.555 gem Prepared By; N Venugopal 
AWPF (BMGD) ‘TDH 100 feet Checked By: CLam 

Horsepower 237 hp Check Date: 

[Cost Summary by Division 

Spee. Division Subtotal Notes 

[1 - General Requirements 230,000 

2 - Sitework 320,000 

[3 - Concrete : 240,000 

42. - Equipment 310,000 

]15- Mechanical 225,000 

[16 - Electrical 225,000 


17 - Instrumentation and Control 


Soft Costs 


ftom Description 
1-General Requirements 
Mobilization/Demobilization 
Bonds, insurance, permitting 
2- Sitework 

Site Preparation, Excavation, and Offhatling 

Earthwork (Rough Grading, Backfil, Compaction) 

Finish Grading, Compaction 

Dewatering 

Asphalt Paving 

Shoring 

Civil Site Work/Fencing 

Access Road 

Stormwater Management/SWPPP 


Mi 
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etriec 
25% 


9% 
15% 


15% 
15% 
13% 
12% 


Quantity Unit 


Ls 


250,000 
Raw Construction Subtotal 1,700,000 
Value Cost 
Construction Contingency} 430,000 
Construction Cost Subtotal 2,130,000 


Tax on Materials (Applied to half of subtotal) 100,000 
Overhead and Profil 320,000 

‘Total Construction Cost} 2,550,000 

Owner's Reserve for Change Orders| 380,000 
Engineering Services (Design)| 380,000 

Construction Management 330,000 


310,000 
3,950,000 


Engineering Services During Construction! 
TOTAL CAPITAL COST| 


nls wo nannne o 


Unit Cost Total Cost Notes 
230,000 
147,000 10% of Divisions 2-17 
80,000 
320,000 
75,000 
50,000 
50,000 
25,000 
25,000 
50,000 
40,000 
on plant site 
on plant site 


$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
3 
$ 


Appendix A-11. Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Item Description Quantity Unit Total Cost 

‘Structural Concrete 18 inch 
Vaults 12 inch 
Equipment slabs: 12 inch 
Miscellaneous Concrete 18 inch 

11- Equipment 310,000 
Pump $ 200,000 
‘Surge Tank a Ls $ 50,000 
Meters (flow, pressure, power, etc.) 1 Ls $ 60,000 
Water/Sewer/Storm Utility improvements 1 Ls $ 50,000 
Yard piping, Valves, and Appurtenances £ Ls $ 75,000 
Electrical Allowance (MCC, wiring, panels) 1 Ls $ 225,000 


17 -1&C $ 250,000 


1&C/SCADA/ Programming Allowance 


ANNUAL O&M COSTS q y Unit 
Consumables 18,200 
Equipment 2% $310,000 $ 6,200 2% of Division 11 
Mechanical 2% $125,000 $ 2,500 2% of Division 15 
Electrical 2% $225,000 $ 4,500 2% of Division 16 
Instrumentation 2% $250,000 $ 5,000 _ 2% of Division 17 
Power Costs $ 223,000 
Electricity Requirement 237 hp 1,395,451 kWh $0.16 $ 223,000 


TOTALANNUAL O&M COSTS $241,200 
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Flexible Implementation of Potable Reuse - via Palo Alto AWPF 


Table C-18. Cost Estimate Details: PS-5 (16 mgd), Purified Water Pump Station from Palo Alto AWPF to LGRP 


Spee. Division 


HydroScienced 
Date: 5/3/2021 
Project; Countywide Water Reuse Master Plan Project Number: 437-001-105 
lAspect: PS-5, Purified water from PA AWPF to LGRP (16. Flow 11,111 gpm Prepared By: N Venugopal 
MGD) DH 400 Teet Checked By: C Lam 
Horsepower 1,899 hp ‘Check Date: 
|Cost Summary by Division 


4. General Requirements $ 
2 - Sitework $1,550,000 
[3- Concrete $4,190,000 
22. - Equipment = 840,000 
[15 - Mechanical 5 00,000 
[16 - Electrical = 2,300,000 
[17 - Instrumentation and Control 5 
Raw Construction Subtotal | 
Soft Costs Metric Value Notes 
25% ‘Construction Contingency] & 
Construction Cost Subtotal] $ 
9% — Tax or! Materials (Applied to half of subtotal)| $ 
15% Overhead and Profi] 
Total Construction Cost} $ 
15% Owner's Reserve for Change Orders} § 
15% Engineering Services (Design)| $2,050,000 
13% Corstruction Management| $ 1,780,000 
12% Engineering Services During Construction] $41,640,000 
TOTAL CAPITAL COST] $ 24,490,000 
tiem Description Quantity Unit Unit cost Total Cost 
4.- General Requirements s 970,000 
Mobilization/Demobilization 10% 1 1s, $ 818,000 10% of Divisions 2-17 
Bonds, insurance, permitting $ 150,000 
2- Sitework $_1.850,000 
Site Preparation, Excavation, and Offhsuling, 1 is 8 400,000 
Earthwork (Rough Grading, Backfill, Compaction) 4 is 8 200,000 
Finish Grading, Compaction 1 Is 8 50,000 
Dewatering a is 8 50,000 
Asphalt Paving 1 ls 8 200,000 
Shoring 4 ts $ 50,000 
Quill Site Work/Fencing 4 is 8 100,000 
Access Road a Is 8 400,000 
Stormwater Managerrenl/SWPPP 4 Is 8 300,000 
Landscaping and irigation 1 is $ 100,000 
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Size or 
Description Raat Quantity Unit Total Cost 


‘Structural Concrete 18 inch 1 Ls 
Vaults 12 inch 1 is 
Equipment slabs: 12 inch 1 us 
Building slabs 18 inch 1 us 
Miscellaneous Concrete 18 inch 4. is 
CMU Building. 25X40 foot a us 
Vertical turbine pumps, cans, housing 2 Ls. 
Surge Tank a Ls 
Meters (flow, pressure, power, etc.) 1 us 

1 us $ 200,000 
Yard piping, Valves, and Appurtenances: 1 is $ 600,000 
Electrical Allowance (MCC, wiring, panels) a us $ 1,600,000 
Standby generator 1 Ls $ 700,000 
1&C/SCADA/ Programming Allowance $ 

ANNUAL O&M COSTS Quantity Unit Value Notes 
Equipment 2% $840,000 $ 16,800 2% of Division 11 
Mechanical 2% $800,000 $ 16,000 2% of Division 15 
Electrical 2% $2,300,000 $ 46,000 2% of Division 16 
Instrumentation 2% $1,500,000 $ 30,000 2% of Division 17 
Electricity Requirement 1,899 hp 11,164,611 kWh $0.19 $ 2,121,000 
TOTAL ANNUAL O&M COSTS $ (2,229,800 
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Section 1: Introduction 


This Technical Memorandum (TM) evaluates the reuse portfolios in terms of regulatory compliance to 
identify issues that might impact their feasibility or future permitting. This information can be used in 
conjunction with other analyses (e.g., cost and economic analyses, governance, siting, etc.) to obtain a global 
view of portfolio feasibility. The regulatory analysis has been structured to 1) highlight the key regulatory 
considerations applicable to each portfolio, 2) identify differences between portfolios in terms of regulatory 
challenges and 3) note efforts that are required or may assist with future regulatory and permitting efforts. 
The TM divides the regulatory considerations into those impacting public health and those associated with 
environmental compliance. Generally, the public health requirements are specified by the Division of 
Drinking Water (DDW) of the State Water Resources Control Board (State Board) while the environmental 
criteria are specified by the regional boards. 


This TM begins with a summary of the existing regulatory criteria for indirect potable reuse (IPR) (Section 2) + 
followed by a more thorough analysis of considerations for direct potable reuse (DPR) (Section 3). This 
overview is important to define the criteria that will be used to evaluate the portfolios. A rubric (i.e., a 
framework used for evaluating the potable reuse portfolios based on various regulatory criteria) has been 
developed for each form of reuse to assess the relative difficulty or ease of complying with those criteria. 
Portfolios are ranked on a blue-coded scale—light, medium, and dark blue—to cover the range from less 
difficult (light blue) to more difficult (dark blue) in terms of regulatory compliance. The rubrics are then used 
to evaluate each portfolio included in the Master Plan: 


« Groundwater recharge (GWR) (Section 4): GWR Portfolios 1a, 2a, 2b, and 4 
+ Surface water augmentation (SWA) (Section 5): Morgan Hill SWA 

« Raw water augmentation (RWA) (Section 6): RWA Portfolio 1b 

+ Treated water augmentation (TWA) (Section 6): TWA Portfolios 1¢ and 1d 

+ — Non-potable reuse (NPR) (Section 7) 


Section 8 concludes the TM with a summary and comparison of all the portfolios along with 
recommendations for next steps and future efforts to support regulatory and permitting efforts. 


Throughout the development of this TM, there has been extensive communication with California regulators 
and the National Water Research Institute’s Independent Advisory Panel (IAP) regarding the regulatory 
concepts described in this TM. Feedback received from the regulators and the IAP has been incorporated 
throughout the TM. 


Regulations and Permits. This TM draws a distinction between the regulations that govern the various forms 
of reuse and the permits required to implement a project. The State Board develops water recycling 
requirements that are memorialized in regulations, such as Title 22 of the California Code of Regulations. 
These regulations specify the recycled water requirements for all types of reuse currently regulated in the 
state. Additionally, the State Board and other regulatory agencies throughout California and nationally 
develop regulations for the protection of the environment. 


To uphold and enforce the regulations, the State Board and other agencies have defined the required 
permits and supporting documentation that must be approved for each project. These permits and 
regulatory deliverables take the form of documents such as National Pollutant Discharge Elimination System 
(NPDES) permits, water reuse requirements (WRR), waste discharge requirements (WDR), Title 22 
Engineering Reports, and more. Because the required permits and documentation are similar across all 


1 Previous deliverables for the Countywide Master Plan provide an in-depth discussion of the existing regulatory frameworks for non- 
potable reuse and IPR via both GWR and SWA (Appendix B2 - Regulatory Framework). 


types of water reuse, the portfolios will not be compared based on permit requirements. The TM focuses 
instead on regulatory compliance issues to allow for a comparison of each portfolio’s benefits and 
challenges. Figure 1-1 summarizes the regulations and required permits for each type of potable reuse. 
Additional discussion on the required documentation is presented in Appendix B2 - Regulatory Framework. 


Groundwater Recharge 


+ CCR, Title 22, Chapter 3 


+ SFB Basin Plan 
* California Toxics Rule (organism 


+ SFB Basin Plan ke f = nies 


* California Toxics Rule . + Anti-Degradation Policy 
; + Chlorine Residual Requirements 


+ WDR, WRR, and potentially 
NPDES Permit 


Direct Potable Reuse 


+ Currently no regulations in CCR, 
Title 22 


+ SEB Basin Plan + Anticipated regulations in 2023 

+ California Toxics Rule (human 
health and organism criteria) 

+ Anti-Degradation Policy + No contact with environment 

+ Chlorine Residual Requirements 


* General Order WQ 2016- 
+ CCR, Title 22, 0068-DDW 

+ SFB Basin Plan 

+ SNMP 


Figure 1-1. Summary of relevant regulations and required documentation for non-potable and potable reuse 


Section 2: Indirect Potable Reuse Regulatory Overview 


One benefit of pursuing an IPR project in California is that there is regulatory certainty in the form of final, 
adopted regulations for both GWR and SWA. Permitting IPR projects is more streamlined because these 
regulations provide clarity on the requirements for implementation. For GWR, there are also multiple 
precedents in the State, which has permitted eight projects, with the oldest in operation for nearly 60 years. 
Based on this experience, the regulatory community has significant first-hand knowledge of the challenges 
with GWR. Over the approximately 40-year period of GWR regulatory development (1976 to 2014), the State 
refined these requirements to adapt to its growing experience. 


2.1 Public Health Criteria 


Asummary of the public health requirements for IPR via GWR and SWA is presented in Table 2-1. For 
additional in-depth discussion of the public health requirements for IPR, readers are directed to Appendix B2 
- Regulatory Framework. 


Table 


ummary of Public Health Requirements for GWR and SWA 


Potable Reuse | 


Requirements Groundwater Recharge Surface Water Augmentation 


: - + 12/10/10 LRV with 100-to-1 dilution and theoretical 
Log reduction value (LRV) requirements of 12/10/10 for retention time (TRT) > 120 days in the reservoir 
Pathogen control _| virus/ Giardiia/ Cryptosporidium (V/G/C) using a multiple- 13/11/14 LAV with 10-to-t dilution and TRT> 120 days 


barrier approach 
+ 14/12/12 LRV with 10-to-1 and 120 days > TRT > 60 days 


Advanced Treatment | Full advanced treatment (FAT)—i.e., treatment of the full flow of water through reverse osmosis (RO) and an advanced oxidation 
Criteria process (AOP)—is required for GWR via subsurface injection and SWA. FAT is optional for spreading * 


Must include: 


+ Assessment of the fate of site-specific chemicals through the wastewater and recycled 
water treatment systems 

Source Contra! Monitoring and investigation of chemical sources 

+ Outreach program to manage and minimize the discharge of chemicals into the source water 


+ — Inventory of chemicals that may be discharged into the wastewater collection system. 


In addition to Advanced Treatment Criteria, requires the monitoring of a suite of chemicals, including: 
+ Regulated contaminants. 
Chemical Control |» Nitrogen compounds? 


+ Unregulated contaminants, including priority toxic pollutants, site-specific unregulated chemicals, and constituents with 
numeric limits (NL). 


GWR projects using FAT require no diluent water by meeting 
the effluent total organic compound (TOC) limit of 0.5 N/A 
milligrams/liter (mg/L). 


Recycled Water 
Contribution (RWC) 


Response retention Minimum 2-month retention underground required. 10-log Reservoir must provide an initial minimum TRT of no less than 
time (GWR) Giardia and Cryptosporidium credit for spreading projects 180 days. Alternative retention times allowed down to 60 days, 
a providing > 6 months of retention time. 1-log virus credit though projects providing 60 to 120 days require additional 

Minimum TRT(SWA) ' assigned for each month of retention time. pathogen control. 


Table Summary of Public Health Requirements for GWR and SWA 


Potable Reuse 
Requirements Groundwater Recharge Surface Water Augmentation 
Water withdrawn from reservoir contains no more than either of 
the following: 
+ 1% recycled municipal wastewater delivered to the reservoir 
Dilution N/A during any 24-hour period 
+ 10% recycled municipal wastewater delivered to the reservoir 
during any 24-hour period having been subjected to 
additional treatment producing no less than an additional 1- 
log reduction of V/G/C. 
Includes: 
Groundwater monitoring before and after advanced water clades: 
: undwater monitorin, r advanced water peak es 
_ purification facility (AWPF) product water delivery . oo monitoring before and after AWPF product water 
Monitoring and Online monitoring at the AWPF to confirm LRVs eee ; 
Control ( + Online monitoring at the AWPF to confirm LRVs 
+ Monthly performance reporting to DDW : . 
pits . + Monthly, quarterly, and annual monitoring and reporting of 
+ Quarterly and annual monitoring and reporting of product | —_product water and reservoir water for various constituents 
water and groundwater for various constituents 
Technical, Requirement that project sponsors demonstrate to DDW and Regional Board that they possess either a) adequate managerial 
Managerial, and technical capability (GWR) or b) adequate financial, managerial, and technical capability (SWA) to assure compliance with 
Financial all of the requirements 


a, Per Valley Water's 2017 decision, all GWR projects will use RO treatment (i.e., FAT) to ensure protection of the groundwater quality. 
b. GWR requires additional nitrogen control beyond the MCLs to achieve a total nitrogen goal of 10 mg/L. 


2.1.1 Evaluation Rubric for Groundwater Recharge 

To facilitate a comparison of the potable reuse portfolios, the public health requirements have been grouped 
into six categories: 

1. Pathogen control 

Chemical control 

Source control 

Monitoring and control 

Retention and response time 

Technical, managerial, and financial (TMF) capacity 

Each portfolio in the Master Plan is compared against these six public health criteria and scored based on its 
ability to meet the requirements for each specific form of potable reuse. 


Using the regulatory requirements for groundwater recharge described above, a rubric has been developed 
to evaluate and score the portfolios (Table 2-2) The rubric simplifies each category in terms of color—light 
blue, medium blue, and dark blue—to indicate the relative ease or difficulty of permitting with regard to each 
of the key public health criteria. The same color coding applies to other forms of reuse described in 
subsequent sections. The color-coded rankings were developed based on multiple factors, including 
direction provided by a) the regulations themselves, b) experience from past, permitted projects, c) project 
team experience with current projects, and d) publications from the State Board. A general discussion of the 
rankings is presented below, with more detailed and portfolio-specific discussion provided in Section 4.1. 


OaRWHN 


Pathogens Chemicals 
12/10/10 with 2 6 months or 


>12/10/10 with < 6 months 


Source Control 


FAT Source control program meets the enhanced 
requirements specified in IPR regulations 


Monitoring and Control Retention and Response Time TMF Capacity 


Proven with many precedents 
Less stringent with longer retention times 


Agencies with more AWPF experience and 


26 months existing interagency agreements 


Lege Oatcamies madi comnony 


Pathogens. While the GWR regulations specify a minimum level of treatment of 12/10/10 for V/G/C, this 
may vary depending on the aquifer retention time available. DDW has stated that they consider an aquifer 
providing >6 months of retention time to be a significant environmental buffer. Based on the existing 
permitted GWR projects, providing >6 months of retention time and 12/10/10 allows for the most 
straightforward permitting, i-e., “light blue” ranking. As the retention time drops below 6 months, however, 
additional pathogen credits may be needed to compensate for a smaller environmental buffer (i.e., > 
12/10/10). Projects seeking to provide the 12/10/10 minimum with less than 6 months of retention time 
may face more difficult permitting (i.e., “medium blue” ranking). 


Chemicals. The existing IPR systems have demonstrated that the FAT train provides a high degree of 
protection against chemical constituents. A “medium blue” ranking was assigned for FAT trains only if there 
was uncertainty in the ability of the train to control chemicals, such as if there was significant industrial input 
with chemicals known to be less effectively removed by FAT. The “medium blue” ranking was also assigned 
for systems using a non-FAT alternative train. The “dark blue” ranking was assigned for non-FAT alternatives 
treating similarly difficult source waters. 


Source control. There are multiple precedents for GWR source control programs that facilitate their 
permitting and implementation. A “light blue” ranking was assigned for most projects under the assumption 
that they would be enhanced to meet the source control requirements described in Table 2-4. “Medium 
blue” was assigned if there was a particularly challenging source water or any significant deviation from the 
existing precedents. There is not a statutory requirement in the Title 22 regulations to develop a formal 
agreement between the wastewater agency and the potable reuse agency (assuming they are different 
entities). While falling outside of the regulatory sphere, these agreements are beneficial to establish the 
roles and responsibilities of the partnering agencies, including the terms of the source control program. 


Monitoring and control. The monitoring and control systems required for GWR projects are well understood 
based on the experience of the existing projects. While these systems provide continuous, on-line monitoring 
of many control points, they also benefit from the fact that water spends multiple months or years in the 
aquifer before extraction. The retention time provides a significant period to respond to failures, meaning 
that GWR monitoring and control does not need to be as stringent as potable reuse paradigms with much 
shorter retention times. The “medium blue” ranking was assigned to portfolios that have increased 
complexity, such as those that require the coordinated monitoring and control of multiple AWPFs (e.g., 
Portfolio 4). 


Retention and response time. As discussed in the pathogens section above, projects providing >6 months of 
retention time fully leverage the benefits of the environmental barrier. DDW has stated that projects seeking 
<6 months should not automatically assume that their requests will be granted. Based on the reuse 
experience at locations like the Water Replenishment District and Padre Dam Municipal Water District 
(Padre Dam), gaining approval for projects providing less than two months requires significant additional 
interaction with DDW. These projects may also need to provide additional treatment or management barriers 
to compensate for the reduced benefits of the aquifer. Accordingly, “medium blue” is assigned for projects 
providing <6 months with some compensation and “dark blue” for those providing no compensation. 


TMF capacity. DDW has not published the criteria that they use to determine a project sponsor's TMF 
capacity. Consequently, assessments of TMF are not as easy to evaluate compared to the numerical criteria 
that DDW specifies for other topics, such as pathogen control. A “light blue” ranking was assigned for GWR 
portfolios that involve agencies with demonstrated experience in advanced treatment and potable reuse and 
have existing agreements between partner agencies establishing roles and responsibilities. For example, 
Orange County Water District (OCWD) and Orange County Sanitation District (OCSD) have a Joint Operating 
Agreement formalizing the terms of their partnership. Based on input from DDW, such agreements may be 
useful in demonstrating TMF capacity. “Medium blue” was assigned for projects involving agencies with less 
advanced treatment experience or for those where interagency agreements have not yet been formalized. 
“Dark blue” was assigned to projects with multiple “medium blue” factors present at the same time. 


2.1.2 Evaluation Rubric for Surface Water Augmentation 


Based on the regulatory requirements for SWA, the following rubric has been developed to evaluate and 
score SWA portfolios (Table 2-3). 


jubric for evaluating public health SWA portfoli 


Pathogens Chemicals Source Control 


12/10/10 with 6 mos and 100:1 or Source control program meets the enhanced 
13/11/11 with 4-6 mos and 10:1 requirements specified in IPR regulations 


Monitoring and Control Retention and Response Time TMF Capacity 


Single agency overseeing WW/AWTF and DW 
1e) with > 100:1 dilution at a single end use 
location 


> 120-d of theoretical retention time inthe | Agencies with more AWPF experience and 
reservoir existing interagency agreements 


Like GWR, SWA projects benefit from the regulatory certainty of the 2018 SWA regulations. The regulations 
were developed, however, in a relatively short timeframe (approximately 2011 to 2016) meaning that they 
did not undergo the significant adaptation and refinement period of the GWR regulations. Furthermore, there 
are no SWA projects currently operating in the State. The pioneering projects (San Diego Pure Water Program 
and East County Advanced Water Purification Program) are providing important precedents by identifying the 
unique challenges of SWA. Through these two projects, DDW has gained better clarity on the important 
public health issues that must be dealt with during permitting. 


Legend: O least complex 


As with GWR, the color-coded rankings were developed based on the same inputs: the SWA regulations, 
experience from projects pursuing SWA permits, and project team interaction with the State Board. A general 
discussion of the rankings is presented below with more detailed, portfolio-specific discussion provided in 
Section 5.1. 


Pathogens. The SWA regulations provide clear guidance on the pathogen control requirements for projects 
providing >120 days of TRT in the reservoir: either 12/10/10 with 100:1 dilution or 13/11/11 for 10:41 
dilution. The regulations introduce some vagueness for projects providing <120 days of retention time, 
stating that such projects will require “no less than one logio reduction” of pathogens beyond the minimum 
requirements specified above. For example, the two SWA projects being pursued in San Diego County—the 
City of San Diego’s North City Pure Water project and the East County Advanced Water Purification (ECAWP) 
Program—fall on either side of the dilution and retention time: San Diego provides the minimum reservoir 
retention time (60 days) and dilution (10:1) while ECAWP provides longer retention times (>120 days) and 
higher dilution (100:1). San Diego's project, therefore, relies more heavily on engineered solutions to protect 
public health. This in turn leads to greater scrutiny by the State Board during project review and permitting. 
While both projects are feasible, the level of regulatory ease or difficulty may differ based on the project's 
specifics. Projects providing < 120 days are therefore assigned a “medium blue” ranking. 


Chemicals. The same criteria used for the evaluation of chemical control in GWR are also applied for SWA. 
Source control. The same criteria used for the evaluation of source control in GWR are also applied for SWA. 


Monitoring and control. While the monitoring and control systems may be similar to GWR, SWA requires 
greater coordination due to the presence of both an AWPF and a surface water treatment plant (WTP). This 
coordination must be formalized in a Joint Plan that describes corrective actions to take in the event of water 
quality issues and specifies the requirements for communication among the water recycling agency, the 
potable water provider, and the State and regional boards during such events. This plan must be reviewed 
and approved by both the State and regional boards. Portfolios were given a “light blue” ranking if they a) 
minimized complexity by having both the AWPF and WTP under a single agency, b) provided a more 
significant environmental barrier with > 100:1 dilution, and c) used the augmented reservoir water at a 
single end-use location. “Medium blue” was assigned to projects meeting all but one of these criteria, and 
“dark blue” to those diverging from these criteria in multiple aspects. 


Retention and response time. Like with GWR, DDW requires a greater degree of interaction for projects 
providing less than a minimum degree of retention time. In the SWA regulations, the value that triggers 
additional oversight is 120 days; at this point, DDW begins to assess the project’s requirements on a case- 
by-case basis (see discussion on pathogens above). Consequently, a “light blue” ranking is assigned to 
projects providing >120 days and “medium blue” to those providing <120 days. 


TMF capacity. As with GWR, a “light blue” ranking was assigned for SWA portfolios that involve agencies with 
demonstrated experience in advanced treatment and potable reuse and have existing agreements between 
partner agencies establishing roles and responsibilities. “Medium blue” was assigned for projects involving 
agencies with less advanced treatment experience or for those where interagency agreements have not yet 
been formalized. “Dark blue” was assigned to projects with multiple “medium blue” factors present at the 
same time. 


2.2 Environmental Compliance Criteria 


Each portfolio has various environmental compliance criteria that must be met, but the anticipated level of 
complexity for compliance varies across portfolios. In each case, both a reverse osmosis concentrate (ROC) 
and AWPF product water will be produced. ROC will be discharged to the environment in every portfolio and 
must be done so in accordance with applicable regulations. For all of the IPR portfolios, the AWPF product 
water will pass through an environmental buffer that must also comply with environmental regulations. The 
DPR portfolios in the Master Plan do not release purified water to the environment and so only need to 
consider ROC discharge requirements. 


To assess the relative ease or complexity of environmental compliance, each portfolio was evaluated on ROC 
management and AWPF product water releases. Within each category, there are environmental 
requirements defined in various regulations. Table 2-4 provides a summary of the environmental 
requirements for each type of discharge. Note that this is not a complete list of the environmental 
regulations that may be applicable to the portfolios. Other considerations, such as California Environmental 
Quality Act (CEQA) compliance, review and approvals from the California Department of Fish and Wildlife and 
from the San Francisco Bay Conservation and Development Commission, etc., will be important during later 
phases of project development. The environmental regulations included in Table 2-4 were selected because 
they define the water quality requirements for the discharges and are, therefore, likely to have the largest 
impact on potential design elements of the portfolios. 


Environmental 
Regulation 


Table 2-4. Summary of Environmental Compliance Requirements for GWR and SWA 


Groundwater Recharge Surface Water Augmentation 


RO Concentrate Management 


San Francisco (SF) Bay 
Basin Plan and Central 
Coastal Basin Plan 


Narrative and numeric Surface Water Quality Objectives for discharges to the Artesian Slough (San José-Santa Clara Regional 
Wastewater Facility [SJ/SC RWF]), South San Francisco Bay and Matadero Creek (Palo Alto RWQCP), and Moffett Channel 
(Sunnyvale WPCP). 

Narrative objectives include bioaccumulation, biostimulatory substances, color, floating material, oil and grease, population 
and community ecology, radioactivity, toxicity, salinity, sediment, settleable material, suspended material, sulfide, tastes 


and odors, and temperature. 
Numeric objectives include: 


+ Bacteria 

+ Dissolved oxygen 
+ pH 

+ Turbidity 


+ Un-ionized ammonia 
+ Chemical constituents 


California Toxics Rule 


Numeric objectives applicable to the SF Bay for the priority toxic pollutants described in the CTR 131.38 (b)(1), Table 
Columns B1, B2, and D2. These objectives are applicable to all surface waters in California with defined beneficial uses that 


do not include municipal and domestic supply (MUN). 


Product Water Release 

Narrative and numeric surface water and groundwater Narrative and numeric surface water quality objectives for 
tanth " product water delivered to Anderson Reservoir. 

quality objectives for product water delivered to the Los ; ae . aun 
Gatos Recharge Ponds (LGRP) and Santa Clara Subbasin. Narrative objectives include bioaccumulation, biostimulatory 
Narrative objectives include bioa latio substances, color, floating material, oil and grease, population 
Tait Gin kanes, Geach Raaice aos al and community ecology, toxicity, salinity, sediment, settleable 
biostimulatory substances, color, floating material, oil and a "i 
grease, population and community ecology, toxicity, material, suspended material, sulfide, and tastes and odors. 
radioactivity, salinity, sediment, settleable material, Numeric objectives include: 

ee hay Raaic suspended material, sulfide, and tastes and odors. + Bacteria 

ay Basin Plan Numeric objectives include: + Dissolved axygen 

Bacteria : eee 
+ Dissolved oxygen : 
, i wee » ‘Turbidity 
+ Turbidity + Temperature 


+ Temperature 
+ Un-ionized ammonia 
+ Additional chemical constituents 


+ Un-ionized ammonia 

+ Additional chemical constituents including maximum 
contaminant levels (MCL) and secondary maximum 
contaminant levels (sMCL) 


California Toxics Rule 


Numeric objectives applicable to the LGRP for the priority 
toxic pollutants described in the CTR 131.38 (b)(1), Table 
Columns B1, B2, and D2. These objectives are applicable to 
all surface waters in California with defined beneficial uses 
that do not include MUN. 


Numeric objectives applicable to Anderson Reservoir for the 
priority toxic pollutants described in the CTR 131.38 (b)(1), 
Table Columns B1, B2, and D1. These objectives are 
applicable to all surface waters in California with defined 
beneficial uses that do include MUN. 


Salt and Nutrient 
Management Plan 


Numeric groundwater quality objectives that align with the 
‘SF Bay Basin Plan for total dissolved solids (TDS), nitrate (as 
NOs), and nitrate plus nitrite (as N) 


N/A 


Anti-Degradation Policy 


The existing high quality of LGRP and Anderson Reservoir must be maintained per State Board Resolution 68-162 


Chlorine Residual 
Requirements 


The EPA has established national criteria® for chlorine residual concentrations to protect freshwater aquatic life, including: 
+ criterion maximum concentration (CMC) (1-hour) value of 19 micrograms per liter (yg/L) 
+ — criterion continuous concentration (CCC) (4-day) value of 11 ug/L 


a. Resolution 68-16, Statement of Policy with Respect to Maintaining High Quality Waters in California was adopted by the State Board on October 
28, 1968. California's 1968 antidegradation policy predates the creation of the U.S. Environmental Protection Agency, the 1972 federal Clean 
Water Act, and the implementation of the federal NPDES permit program. 

b. U.S. Environmental Protection Agency (EPA). National Recommended Water Quality Criteria. Located online at the EPA website at: 
water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm. Updated 2014. 


Ultimately, the selected portfolio will require a number of permits to ensure compliance with these 
regulations. Purified water released to waters of the United States require NPDES permits, and so would 
future ROC discharges. Discharges to waters of California require WOR/WRR permits, and so future product 
water releases will likely include these permitting efforts for the GWR, SWA, and certain DPR portfolios (if an 
environmental buffer is used). It is possible that some product water releases will also require NPDES 
permits, which will be up to the discretion of the Regional Board. WOR/WRR and NPDES permits are 
administered by the Regional Board to ensure compliance with all applicable environmental regulations. As 
discussed, the present evaluation is focused on the regulations because it is assumed that the necessary 
permits would be obtained so long as all applicable regulatory requirements are met. 


Valley Water is leading a ROC management analysis that assesses strategies for each IPR portfolio, including 
GWR Portfolios 1a, 2a, 2b, and 4 as well as an SWA project at Morgan Hill. The four GWR projects will 
produce ROC that will be discharged to the SF Bay, whereas the SWA project at Morgan Hill requires an 
alternative ROC management strategy. For all potential projects, the requirements described in the SF Bay 
Basin Plan should be met. For additional information regarding ROC management strategies, refer to Section 
9 of this TM. 


This document also assesses AWPF product water compliance for all portfolios that include the use of 
environmental buffers, including Portfolios 1a, 2a, 2b, 4, and SWA at Morgan Hill. Similar to ROC discharge, 
all product water releases must comply with the SF Bay Basin Plan. Additional regulations may also apply, 
depending on the planned receiving water type and location, such as the California Toxics Rule (CTR), Salt 
and Nutrient Management Plans (SNMP), the Anti-Degradation Policy, and chlorine residual requirements. All 
of the relevant environmental regulations were introduced and summarized in Appendix B2 - Regulatory 
Framework. This document further describes regulations that specifically relate to each portfolio and 
assesses the complexity of complying with the regulation. 


The IAP recommended exploring an innovative permitting approach wherein the AWPF product water 
released into the environment would be characterized as a new basic water supply instead of as a waste 
discharge. The implications of this re-characterization are that NPDES permits and/or WDR/WRR permits 
would no longer be issued and would be replaced by an integrated Clean Water Act/California Water Code- 
Safe Drinking Water Act (SDWA) permit. As described by the IAP, “A potential benefit of the integrated permit 
approach is that a number of State Water Board (SWB) policies and regulations, such as anti-degradation 
and the CTR, may not directly apply to SDWA permitting. Further, human-health-related CTR issues are 
addressed by the SWB constituents of emerging concern (CEC) policy and the [Title 22] regulations,” (Crook 
et al. 2020). It is important to note that existing GWR and SWA projects that have been or are currently being 
implemented characterize AWPF product water as a waste discharge and comply with all applicable 
environmental requirements described in this TM. Therefore, the new strategy proposed by the IAP may be 
most suitable for DPR projects, where precedents have not been set and the extent to which the AWPF 
product water is released into the environment is minimal. 

The following subsections introduce the considerations for assessing relative complexity of environmental 


regulatory compliance relevant to GWR and SWA projects. Each portfolio is ranked and scored based on 
AWPF product water considerations for GWR (Section 4.2) and SWA (Section 5.2). 


2.2.1 Evaluation of Groundwater Recharge Portfolios for Environmental Compliance 

The ROC management strategies for the GWR portfolios include eventual discharge to South SF Bay, though 
the mechanism of discharging ROC varies depending on the portfolio. Each ROC management approach 
comes with complexity and challenges, with some portfolios having more potential challenges than others. 
There are a number of considerations that can impact the complexity of a ROC permitting effort, including: 

+ How many agencies will be responsible for monitoring and compliance with the discharge permit? 


+ Can an existing waste discharge outfall be used, or will a new outfall need to be constructed? 

+ Are all applicable water quality objectives met or will an innovative permitting strategy be required? 

+ Will multiple ROC discharge permits be needed (e.g., are multiple ROC discharge locations used)? 

+ Are there rare or endangered species with habitat that could be impacted by the ROC discharge? 

For additional information regarding ROC management strategies, refer to Section 9 of this TM. 

On the AWPF product water release side, additional environmental regulations apply. All of the GWR 
portfolios involve the release of product water to LGRP that will eventually percolate into the Santa Clara 
Subbasin. The relative complexity of environmental regulatory compliance is, therefore, similar across the 
GWR portfolios. There are differences in complexity, however, when comparing the GWR portfolios to the 
option for SWA at Morgan Hill, where the product water is sent to Anderson Reservoir. Considerations that 
can impact the complexity of releasing product water into the environment include: 


+ What is the mode of contact between the AWPF product water and the environment (e.g., surface 
spreading, groundwater injection, reservoir augmentation)? 


+ What beneficial uses and associated water quality objectives are applicable for the release location? 
» — Are product water releases from multiple AWPFs being sent to the same location? 
+ How many agencies will be responsible for monitoring and compliance with the discharge permit? 


2.2.2 Evaluation of Surface Water Augmentation Portfolios for Environmental Compliance 


Asimilar approach was used to rate and score the complexity of environmental regulatory compliance for the 
SWA portfolio as for the GWR portfolios. 


For the product water release, the same considerations that impact relative complexity of compliance are 
applicable to the SWA portfolio. Similar environmental regulations apply with key distinctions, including the 
fact that Anderson Reservoir is currently used as a drinking water source and that significant percolation into 
the Santa Clara Subbasin is not expected. 


Section 3: DPR Regulatory Considerations 


3.1 Overview 


The key difference between IPR and DPR schemes is the elimination or reduction of the environmental 
buffer. This distinction is important because DPR schemes will not be able to rely on the environment to 
improve water quality or provide response time to address issues in water quality. A more immediate 
connection between treatment and consumption presents unique challenges for DPR. The challenges 
impact how DPR systems adapt to multiple issues: 1) pathogen control, 2) chemical control, 3) aesthetics, 4) 
failures, and 5) TMF capacity. The goal of the following sections is to provide perspective for why these are 
important issues for DPR, describe potential pathways for addressing them in the Master Plan portfolios, 
and develop criteria with which to evaluate the RWA and TWA portfolios. 


3.2 Pathogen Control 


Pathogens present a unique public health challenge because even a short-term failure to control their 
concentrations can result in infection and illness2. Pathogen control must, therefore, be consistent and 
reliable to protect the public. In IPR, treatment is balanced with other elements that protect public health, 
most notably the environmental buffer that provides both additional treatment and time to respond to 
failures. As this element decreases, the system may need to be rebalanced to rely more heavily on other 
elements for public health protection. The State Board recently identified treatment as an element that will 
be enhanced in DPR settings: 


The loss of the benefits of the environmental buffer must be offset with equally effective and 
reliable engineered treatment proximate to the drinking water user. (SWRCB 2019b) 


The consequence of this rebalancing will likely be greater redundancy in pathogen control beyond what has 
been required for IPR: 


To minimize the chance that [log removal values] LRVs necessary to meet the health 
objective are not consistently met, DPR projects must provide log reduction capacity in 
excess of the basic LRVs (redundant LRV treatment). (SWRCB 2019b) 


Insight into the potential future DPR LRV requirements can be gained by evaluating the pathogen control 
requirements in IPR. As IPR projects move from large to small environmental buffers, higher degrees of 
pathogen control are required. This is most clearly codified in the SWA regulations that require an additional 
1-log reduction for projects with shorter retention times (i.e., less than 4 months) and lower degrees of 
dilution (i.e., less than 100:1). The combination of both of these conditions leads to an additional 2-log 
requirement above the base 12/10/10 LRVs. For example, the permit for San Diego’s North City Pure Water 
Project requires minimum LRVs of 14/12/12 due to the fact that the Miramar Reservoir provides only a 2- 
month retention time with a 10:1 dilution. Based on these precedents, the State Board may require DPR 
systems to provide LRVs in excess of the 14/12/12 requirements for SWA. 


To help with regulatory development, the State is actively investigating the relationship between treatment 
and risk as a part of their first priority DPR research project, DPR-1 (Pecson 2019). Risk is an important 
concept because previous drinking water and potable reuse regulations have established treatment goals 
based on meeting acceptably low levels of risk. One way that the State may ensure greater consistency of 
treatment performance is to shift from an annual risk goal to a daily risk goal. By looking at compliance on a 


2 Most toxic chemicals of concern are present at sufficiently low levels in treated wastewater that they would require repeated, 
chronic, long-term exposure to lead to a significant public health impact. 


shorter timescale, individual days with poorer performance and higher risk cannot be buffered out by other 
days with higher performance. This shift may be one of the means by which they justify the increase in 
pathogen removal requirements for DPR. 


Rather than allow water microbial quality and risk of infection to fluctuate significantly and 
meet the risk objective on an annual average, the treatment scheme is expected to be 
regulated to provide consistently safe water by imposing a daily risk objective that would not 
exceed 2.7x107 per day. (SWRCB 2019b) 


The outcomes of the DPR research are not expected until 2020, and the State will also likely convene an 
Expert Panel to assist with the review of the future DPR regulations. As a result, greater clarity on the specific 
values may not be available until closer to the 2023 regulatory deadline. For the purposes of this TM, it is 
assumed that the pathogen requirements for DPR will be no less than 15/13/13 for both RWA and TWA. 
DDW stated during the June 9, 2020 meeting, at which members of the Project Team met with DDW to 
solicit feedback on the proposed Master Plan, that they do not have additional clarity on the future pathogen 
control requirements, but that 15/13/13 appeared to be a reasonable estimate that accounts for their 
stated concerns. 


Given these targets, it is unlikely that the FAT train alone will be sufficient to meet the future pathogen 
requirements, even with an additional free chlorine disinfection step (Table 3-1). An additional barrier or 
barriers may be needed to meet the DPR pathogen LRVs. Ideally, the additional barriers selected for 
pathogen control should also help meet the requirements for other DPR criteria, including chemical control 
and aesthetics. These topics are covered in the following sections. 


Typical Log Removal Credits of a FAT Train Compared to Potential DPR Log Reduction Requii 


Microbiological Log Removal Credits 
Unit Processes Viruses Giardia Cryptosporidium 
Secondary effluent 0 Oo 0 
Microfiltration/ Ultrafiltration (MF/UF) 0 4 4 
RO 2 2 2 
Ultraviolet (UV)/AOP 6 6 6 
Free chlorine 6 1 0 
Total 14 13 12 
Target DPR Requirements 15 13 13 


3.2.1 Treatment 


The most obvious approach to control pathogen concentrations is through treatment, and the State Board is 
open to crediting any of the treatment processes in the DPR system, including the wastewater treatment 
plant (WWTP), the AWPF, and the drinking water treatment plant (WTP). 


Wastewater Treatment. The role of the WWTP has shifted in the context of potable reuse. Whereas it has 
historically sought to make waters suitable for environmental discharge, it is now viewed as the first and 
critical barrier to creating a high-quality and consistent feedwater for the AWPF (Olivieri et al. 2016, 
Tchobanoglous et al. 2015). The State Expert Panel recommended that wastewater treatment facilities 
feeding DPR AWPFs provide both biological nutrient removal and tertiary filtration (Olivieri et al. 2016). 
Improvements to water quality may: 


* provide greater degrees of pathogen reduction or inactivation 
* decrease the concentration of organic compounds and constituents of emerging concern (CECs) 
+ — improve the performance of downstream processes 


The State Board previously awarded pathogen credits to WWTPs using performance values from the 
literature, though they have indicated that they will greatly reduce the default credits using this approach. 
Higher reduction credits can be sought if agencies perform site-specific monitoring studies. Given the 
expectation of higher pathogen LRV requirements for DPR, multiple agencies are currently pursuing 
pathogen studies to quantify and seek credit for pathogen removal through the wastewater treatment plant 
(Pecson 2018). As part of the State’s DPR research effort, they have also developed consistent standard 
operating procedures (SOPs) for the collection and analysis of wastewater pathogen data (Pecson 2019). 


Advanced Water Treatment. Many AWPF unit processes have established pathogen crediting frameworks 
that allow for V/G/C credits through both removal (e.g., membrane filters) and disinfection processes (e.g., 
chlorine, UV, and ozone). Importantly, these frameworks use the online monitoring of performance 
surrogates to ensure the continuous, high performance of the processes. The State Board has indicated that 
this high degree of monitoring will be critical for assessing the performance of treatment barriers in DPR 
settings. 


Drinking Water Treatment. RWA projects include the WTP as an additional barrier downstream of the AWPF. 
While WTPs are typically designed to meet the 4/3/2 requirements of the Surface Water Treatment Rules, 
the State Board has indicated that project sponsors should not expect to receive those credits by default. 
This departure stems from the fact that they will require the WTP to be subject to the same rigorous crediting 
schemes that are used for AWPF crediting. Currently, many of the conventional physical removal processes— 
such as flocculation/sedimentation and granular media filtration—do not have such established frameworks. 
Those processes that do—including disinfection and membrane filtration—should be more straightforward for 
crediting. However, it is not clear at this time if differing WTP credits will be given to the same WTP if or when 
using a lower influent-purified-water-to-raw-surface-water ratio than when using a higher influent-purified- 
water-to-raw-surface-water ratio. 


The IAP reiterated this point by stating that “some if not all current WTP LRV credits [...] may be feasible but 
requires further investigation into proposed blending ratios and associated water quality entering the WTP,” 
(Crook et al. 2020). While treatability studies will likely be required by DDW to validate the log reduction 
achieved at the WTP, the IAP encouraged Valley Water to “not [...] accept the need to do full re-crediting of 
these facilities under certain circumstances,” particularly considering lower influent-purified-water-to-raw- 
surface-water ratios (Crook et al. 2020). 


3.2.2 Engineered Storage Buffers 


The passage of treated effluent through a tank or another engineered storage buffer (ESB) provides an 
opportunity to a) mix the effluent with a larger volume of water and b) retain it for a period before releasing it 
into the downstream distribution system. Mixing can provide public health benefits during periods of off-spec 
water production or failure if the pulse of off-spec water combines with a larger volume of on-spec water in 
the tank. This mixing can lead to a decrease in the concentration of both pathogens and chemical 
contaminants in that pulse. Retaining the water in the tank provides time both to identify that an off-spec 
event has occurred and to enact a response to prevent that water from being distributed. 


The amount of dilution that occurs depends both on the size of the reservoir and the duration of the off-spec 
event: a) the larger the reservoir, the greater the dilution, and b) the longer the off-spec pulse the lower the 


dilution. Figure 3-1 shows three different-sized ESBs—providing 4, 8, and 24 hours of hydraulic retention 
time (HRT)—and the degree of dilution during off-spec water events of increasing duration®. 
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Figure 3-1. Dilution provided by a range of ESBs against off-spec water events. Results assume complete mixing in 
the storage tanks. 


At what point should the dilution provided by a tank be considered significant or negligible? For pathogens, a 
10-fold reduction (i.e., 1-log) could be used as the threshold for significance since control requirements are 
measured on a log scale. Figure 3-1 shows that 4- and 8-hour storage tanks would only meet this 10-fold 
threshold for failures lasting less than 15 minutes and 1 hour, respectively. A large, 24-hour storage tank 
would provide more protection but only for failures lasting up to 3 hours. ESBs are, therefore, unlikely to 
provide significant protection against pathogens unless the failures are of very short duration (< 1 hour). 


Nevertheless, storage tanks can also provide retention time to respond to failure events. Unfortunately, 
designing a tank to maximize one of these benefits comes at the expense of the other. Tanks with ideal 
mixing characteristics (e.g., such as the CSTRs shown in Figure 3-1) maximize dilution but allow some of the 
pulse to pass immediately through the tank. Tanks that maximize retention time (e.g., plug flow reactors or 
PFR), however, provide minimal dilution. Therefore, trade-offs will be needed in the design of storage tanks 
and other ESBs. Based on this evaluation, the DPR storage facilities presented in the Master Plan seek to 
maximize retention time rather than mixing and dilution. 


3.2.3 Blending 


Blending—or the commingling of different flows—is another element of a potable reuse project that can be 
used to improve water quality in potable reuse settings. Blending advanced treated effluents with other 


3 To simplify the illustration, it is assumed that all storage tanks behave as continuously stirred tank reactors (CSTR) 


source waters (e.g., Surface or groundwaters) reduces the concentration of contaminants at a level 
equivalent to the blend ratio. To achieve a 1-log reduction of pathogens, however, assumes that advanced 
treated effluents make up only 10 percent of the total flow. While it is unlikely that such low blending ratios 
will be applied in DPR settings, this contaminant control strategy could be quantified and included in 
evaluations of public health protection. 


3.3 Chemical Control 


Environmental buffers also provide protection against toxic chemicals. Multiple mechanisms of attenuation 
occur in aquifers and reservoirs—including adsorption, photolysis, and biodegradation—whose benefits are 
being increasingly understood and quantified (Trussell 2018). Contaminant peaks have also been shown to 
be dampened as off-spec water travels, disperses, and mixes with other sources in the environment (Olivieri 
et al. 2016, Pecson et al. 2018). Eliminating the environmental buffer means that DPR systems will lose 
these chemical control benefits. As a result, the State Board is addressing two chemical research topics 
through its priority DPR research efforts: 1) the control of chemical peaks that enter potable reuse trains, 
and 2) unknown, low-molecular-weight compounds that may pass through the FAT train. These two topics 
are likely to be included in the future regulations to address chemical control in DPR. 


3.3.1 Treatment 


Decades of experience have shown that the FAT train provides excellent protection against nearly all 
categories of chemical compounds, including those with MCLs, NLs, and a wide selection of CECs. The 
process can also bring the bulk organics to very low levels that are typically below 100 micrograms per liter 
(ug/L) of TOC. 


The compounds that remain are generally recalcitrant to the numerous treatment mechanisms included in 
the FAT train—size exclusion, charge exclusion, UV photolysis, and advanced oxidation. These compounds 
tend to be low-molecular-weight, uncharged compounds that are capable of passing through RO (Breitner et 
al. 2019). Acetone is a commonly cited example due to its repeated detection in the effluent of Orange 
County Water District's Groundwater Replenishment System, though other recalcitrant compounds— 
including aldehydes and trihalomethanes—have also been identified (Olivieri et al. 2016, Tackaert et al. 
2019). The State Board has indicated that they will require additional chemical protection for DPR to further 
attenuate and dampen such peaks. 


The State Board has not indicated what additional treatment will be needed to satisfy the chemical control 
requirements but is actively evaluating this topic in its DPR-4 Research Project (Debroux and Trussell 2019). 
Based on the lessons from 50+ years of groundwater recharge, one strategy for dealing with unknown 
contaminants is to increase the robustness of the treatment train (Pecson et al. 2015, Olivieri et al. 2016, 
SWRCB 2019b). The greater the diversity of removal mechanisms, the less likely it will be that a compound 
will not be addressed by at least one of the mechanisms. The following sections evaluate options that add 
robustness to the treatment train and address the new DPR chemical control goals. 


03/BAC. FAT pre-treatment with ozone and biological activated carbon (03/BAC) increases treatment 
robustness by adding new mechanisms of control, including chemical oxidation, biodegradation, adsorption, 
and physical removal. By increasing robustness, 03/BAC pre-treatment provides additional protection 
against unknown contaminants. 


It has also been shown to provide significant benefits in the control of chemical peaks. A recent study 
evaluated two treatment trains—the FAT train and an 03/BAC-FAT train—in their ability to control a set of low- 
molecular-weight, uncharged compounds (Tackaert et al. 2019). These four compounds—acetone, 
formaldehyde, N-nitrosodimethylamine (NDMA), and 1,4-dioxane—are known to be incompletely removed 
through the FAT train alone. In every case, 03/BAC provided protection beyond that provided by the FAT train 
(Figure 3-2). The 03/BAC-FAT train is being studied under the DPR-4 Research Project to evaluate its ability 


to provide control of chemical peaks in DPR settings (Debroux and Trussell 2019). By providing control 
against chemical peaks, \ unknown chemical contaminants, and pathogens, the 03/BAC-FAT treatment train 
has been identified as a candidate treatment train for DPR (Pecson et al. 2017, Olivieri et al. 2016). 
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Figure 3-2. O03/BAC pre-treatment provides additional protection against peaks of chemicals known to be 
incompletely removed by the FAT train 
Courtesy of Tackaert et al. 2019 


In addition to improving the quality of the treated effluent, O3/BAC pre-treatment can also improve the 
quality of the RO concentrate. It does this by breaking down, biodegrading, and removing organic 
compounds before the RO separates those compounds into the concentrate stream. One way to visualize 
the change in the organic make-up of the RO concentrate is through the use of excitation-emission matrices 
(EEM). With 03/BAC pre-treatment, both the RO feed and the concentrate have lower amounts of material 
that is observable in the EEM (Figure 3-3). This additional benefit of O3/BAC pre-treatment may allow for 
easier RO concentrate management and discharge, particularly with regard to the control of toxic organic 
compounds and CECs (Kenny, J. et al. 2018). 
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Figure 3-3. Excitation-emission matrices of AWPF membrane feed water, RO permeate, and RO concentrate (a) 
without 03/BAC pre-treatment and (b) with O3/BAC pre-treatment 


Granular Activated Carbon. Another commonly cited option to enhance the robustness of the FAT treatment 
train is granular activated carbon (GAC). GAC is particularly effective at the adsorptive removal of uncharged, 
hydrophobic compounds, such as trichloroethylene (TCE) from contaminated sources. GAC provides limited 
protection, however, against many of the uncharged, polar compounds that are known to pass through the 
FAT train. Adsorption modeling was done to evaluate the ability of GAC to provide protection against two 
known toxic, low-molecular-weight compounds (NDMA and 1,4-dioxane) as well as two “sentinel” low- 
molecular-weight, polar compounds that have also been shown to pass through the FAT train (acetone and 
formaldehyde). The modeling assumed a standard design empty bed contact time (EBCT) of 15 minutes 
using Calgon F-400 GAC, and based the concentrations of the four polar, low-molecular-weight compounds 
on values used in Tackaert et al. (2019): NDMA at 550 ng/L, 1,4-dioxane at 10 pg/L, acetone at 2.7 mg/L, 
and formaldehyde at 307 g/L. Removal of these compounds was compared against 150 ug/L of TCE, a 
groundwater contaminant often treated through GAC columns downstream of RO (Figure 3-4). 
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Figure 3-4. Modeling of GAC removal of TCE and four low molecular weight, polar compounds known to pass through 
the FAT train: NDMA, 1,4-dioxane, acetone, and formaldehyde 
Left figure shows the GAC breakthrough curves for all compounds with the right figure focusing on breakthrough in the first 15 days. 


The figure shows that the GAC columns could control a well-removed compound (TCE) for a period of 
approximately 800 days before needing replacement. This is a typical replacement frequency for GAC, which 
has proven to be an economically feasible approach for many groundwater applications. The polar 
compounds, however, exhaust the GAC and require replacement in as little as 2 to 10 days—a consequence 
of their poor adsorption onto activated carbon. This frequent rate of GAC change-out is infeasible from an 
operational and maintenance point of view and would also have a prohibitive economic impact. 


In addition to looking at the removal of compounds that are consistently present, modeling was also 
undertaken to evaluate GAC’s ability to attenuate chemical peaks. Modeling of a 12-h pulse of acetone at 10 
mg/L (similar in magnitude and duration to the event described at OCWD’s GWRS) showed only a 43 percent 
reduction through GAC, i.e., less than a 2-fold reduction of the peak height (Figure 3-5). Assuming chemical 
peaks may need to be attenuated up to 10-fold to provide meaningful protection, this example illustrates 
that GAC may have limited ability to attenuate the peaks of relevant low molecular weight compounds. 
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Figure 3-5. GAC provides limited reduction of a 10 mg/L pulse of acetone 
(assuming 15-minute EBCT of Calgon F-400) 


While GAC is effective at removing certain compounds, it will provide limited protection against the polar, 
low-molecular-weight compounds (both known and unknown) that are either consistently present in treated 
effluents or come through in peaks. Furthermore, GAC is strictly a chemical removal process that will not 
provide benefits in terms of pathogen credits. 


Air stripping. Air stripping adds robustness to the FAT train by promoting the transfer of volatile organic 
compounds (VOC) from the aqueous to the gaseous phase. Their removal is a function of multiple factors, 
including the ratio of air to water, the hydraulic loading rate, temperature, and the volatility of the compound. 
Consequently, air stripping would have variable effectiveness against the types of compounds likely to 
persist through the FAT train, with greater effectiveness against more volatile compounds such as 
trihalomethanes (THM). Like GAC, air stripping would not provide additional control of pathogens and may 
allow for new contaminants to enter the treated water through exposure to the atmosphere. The growth of 
biological communities in the basins or towers may also require a downstream process (such as filtration or 
disinfection) to control the sloughing and release of microorganisms into the treated water. 


3.3.2 Source Control 


While treatment may be the primary means to control chemicals in DPR settings, management barriers 
including source control can also reduce the load and diversity of chemical compounds entering in the raw 
wastewater. The State Board has indicated that DPR source control programs will need to extend beyond 
both the National Pretreatment Program and the existing requirements from the IPR regulations (Figure 3-6). 
Reducing the input of chemicals into the system provides protection against chemical peaks, reduces the 
concentration of hard-to-treat or recalcitrant compounds, and offers another layer of protection against both 
known and unknown compounds. 
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Figure 3-6. Source control for DPR may be stricter than IPR to account for the loss of the environmental buffer 


3.3.3 Dilution and Blending 


Section 3.2.2 described the benefits of dilution to control pathogens and highlighted the importance of 
storage tank size (i.e., HRT) in determining its benefits. Storage tanks with 4- to 8-hour HRTs can provide 
significant (i.e., 5- to 10-fold) reductions in contaminant concentrations, but only for short-duration failures 
of 1 to 2 hours. Whether this level of protection will be sufficient to satisfy the State Board’s future 
requirements for chemical peak attenuation is not clear. Another RWA project being pursued in the State is 
the City of San Diego’s Phase 2 Pure Water Project, which is evaluating the use of a reservoir that provides 
30-day HRT. Given the large size of this reservoir compared to an engineered storage tank, significant 
degrees of dilution and chemical peak attenuation will be achieved. The City of San Diego is currently 
engaging the State Board to evaluate whether additional treatment beyond the reservoir is necessary to 
satisfy the chemical peak requirements. In addition to the reduction in contaminant concentrations, the 
passage of water through a storage tank or reservoir also provides time to respond to treatment issues and 
divert or further treat the water before distribution to consumers. Like dilution, blending can also be used to 
control both chemical peaks and unknown contaminants, but its benefits will be a function of the ratio of 
treated effluents to other water sources. 


3.4 Failures and Response 


Retention time is a key benefit in IPR projects because it provides an opportunity to address failures and 
other water quality excursions before they impact consumers. As long as the time to respond to issues is 
shorter than the retention time in the system, this approach is feasible. In DPR settings, however, there may 
be only hours of time between treatment and distribution—meaning DPR retention times will be orders of 
magnitude shorter than IPR (i.e., hours vs. months). DPR systems will need to compensate with new 
approaches to address this challenge since even rare, short-term failures significantly impact public health 
(Amoueyan 2017, Pecson 2017). 


3.4.1 Failure Prevention 


Many drinking water treatment plants prevent water from failing to meet requirements by providing a level of 
treatment beyond the minimum that is required. Common operational and design strategies used at drinking 
water treatment plants (including Valley Water's facilities) include: 


« — Use of concurrent disinfection processes: drinking water treatment plants may simultaneously use 
multiple forms of disinfection (e.g., chlorine and ozone) either of which alone would be sufficient to meet 
the minimum requirements. The failure of one system (including a complete unit process failure) would 
not cause the water to be off-spec since the redundant system is also in use. 

+ Use of disinfection “CT Ratio”: drinking water treatment plants often operate with a disinfection CT (i-e., 
the product of the disinfectant residual “C” and the contact time “T”) that is multiple times the minimum 
CT required. For example, if a permit required a CT of 5 mg-min/L, the operators may actually target a CT 
of 10 to 15 mg-min/L in order to have a CT ratio that is 2 to 3 times higher than the minimum. 


The rationale for these two operational scenarios stems from the fact that potable water systems must 
continuously assure the quality of the water. By providing redundancy, the system can withstand excursions 
in treatment, monitoring, and operations without compromising the system's ability to produce acceptable 
water. A recent study demonstrated that an O3/BAC-FAT treatment train provided sufficient redundancy in 
pathogen control to ensure a high degree of protection even in the face of process failures (Pecson 2017). 
The State Expert Panel also evaluated this treatment train and concurred that this level of protection should 
be sufficient for DPR (Olivieri et al 2016). 


In addition to redundancy, treatment systems also benefit from multiple, different barriers (i.e., robustness) 
that provide more complete protection against the diversity of contaminants. Examples include the 
requirement for both filtration and disinfection under EPA’s Surface Water Treatment Rules or the 
requirement for both UV photolysis and AOP for enhanced chemical control in the IPR regulations. Non- 
treatment barriers may also help prevent failures by reducing the load of contaminants entering a DPR 
system (i.e., source control), confirming that barriers are effective (i.e., monitoring), and improving water 
quality through dilution (i.e., storage tanks and reservoirs) and blending with other source waters. 


3.4.2 Failure Response 


Failure response relates to the identification of failures (either confirmed or presumed) and the triggering of 
actions to prevent the off-spec water from being distributed to consumers. Multiple elements are involved in 
failure response, including monitoring, control systems, diversions, and storage buffers that provide time to 
enact corrective actions. While failure prevention and failure response can be balanced in different 
proportions, this decision will impact the system’s operational flexibility. 


Systems with lower degrees of failure prevention (e.g., less treatment redundancy) may be required to 
compensate with higher degrees of automated system controls that divert off-spec water or shut down the 
system when performance is compromised. By having a narrower acceptable operational range, such 
systems may be impacted with lower levels of availability, a correspondingly higher unit cost of water, and 
more frequent interactions with regulators to reduce the probability of future off-spec events. Frequent 
failures may not only challenge the owner and regulators but also potentially damage public confidence in 
the water system. 


Asystem with higher degrees of redundancy may not require the same level of automated responses, 
particularly if the system can demonstrate its resistance to failures (Pecson et al. 2017). Non-treatment 
barriers may also be effective at providing flexibility to deal with off-spec events. For example, a system with 
significant storage—such as a reservoir that provides multiple days or weeks of storage—may be able to 
operate with less strict automated responses since the reservoir provides time for operators to evaluate and 


respond to issues. This retention time allows for greater operational flexibility by delaying the entrance of 
water into the distribution system. 


3.5 Technical, Managerial, and Financial Capacity 


The 1996 federal Safe Drinking Water Act requires states to incorporate TMF capacity into public water 
system operations. In response to this requirement, California enacted Section 116540 of the Health and 
Safety Code, which states: 


“No public water system that was not in existence on January 1, 1998, shall be granted a 
permit unless the system demonstrates to the DDW that the water supplier possesses 
adequate financial, managerial and technical capability to assure the delivery of pure, 
wholesome, and potable drinking water. This section shall also apply to any change of 
ownership of a public water system that occurs after January 1, 1998.” 


DDW has expressed that the TMF requirements for DPR will be more restrictive than the TMF requirements 
for IPR. In its Proposed Framework for Regulating Potable Reuse, DDW states the following regarding TMF: 


“The technical, managerial, and financial capacity required to build, maintain, monitor, and 
operate a potable reuse project increases with the complexity and sophistication of the 
system required. The complexity and sophistication are a function of the number and types 
of treatment processes, monitoring methods, and control points. These increase as the type 
of potable reuse goes from IPR to DPR.” (SWRCB 2019b) 


For potable reuse projects, it is imperative that public water systems have sufficient TMF capacity to reliably 
operate and maintain the project. This is particularly important in DPR settings due to the loss of the 
environmental buffer and greatly reduced response times. Public systems pursuing DPR will need to have 
sound TMF capacity from source control all the way to the consumer to ensure public health protection at all 
times. 


3.6 Aesthetics 


Beyond addressing public health requirements, FAT trains also produce aesthetic, high-quality effluents that 
are low in color, turbidity, and odor. They are typically also treated to match the mineral content of existing 
source waters to create a water that is compatible with the drinking water distribution system and does not 
provoke colored water events. The temperature of purified water is frequently multiple degrees Celsius 
warmer than conventional drinking water sources. In IPR, this difference is mitigated by the fact that purified 
water spends significant time in the environment and frequently blends with other waters to match ambient 
temperatures. One new challenge for DPR will be to ensure that the temperature of the water is acceptable 
from an aesthetics standpoint (SWRCB 2019b, Tchobanoglous et al. 2015). 


3.7 Summary of Public Health Considerations for RWA and TWA 


Based on the known and anticipated considerations for DPR (both RWA and TWA) described above, the 
rubric shown in Table 3-2 has been developed to evaluate and score the portfolios. The scoring has been 
adjusted to account for the fact that there is neither regulatory certainty nor precedents for DPR in 
California. Like the other rubrics, each category is divided in terms of color—light blue, medium blue, and 
dark blue—to indicate the anticipated relative ease or difficulty of permitting with regard to each topic. More 
detailed, portfolio-specific discussion provided in Section 6.1. 
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Pathogens. Based on the discussion above, a “light blue” ranking was assigned to projects providing 
redundancy beyond the anticipated minimum requirements for DPR (15/13/13). A 2-log redundancy was 
used to distinguish the “light blue” category. “Medium blue” was assigned for projects providing minimal to 
no redundancy above the 15/13/13 benchmark, and “dark blue” for projects providing less than the 
benchmark. 


Chemicals. Portfolios were assigned “light blue” rankings for systems that include enhanced robustness in 
the treatment train along with multiple additional barriers, such as enhanced source control, high-quality 
wastewater treatment with nutrient removal and filtration, dilution, and mixing in a reservoir or ESB. 
Portfolios providing multiple barriers were assumed to provide a high degree of protection against both 
unknown chemicals and chemical peaks. “Medium blue” and “dark blue” rankings were assigned to similar 
systems, but with increasingly lower numbers of control barriers or less treatment robustness. 


Source control. As discussed in Section 3.3.2, the State Board has indicated that DPR source control 
programs will need to extend beyond the existing requirements for IPR. The findings and recommendations 
from the State’s DPR source control panel have not been released, but preliminary strategies include 
enhanced monitoring of collection systems for volatile organic compounds, segregation of challenging waste 
streams, more frequent analysis of chemicals to include for control using local limits, and diversion at the 
AWPF to reroute purified water during periods when chemical peaks are detected at the facility. Given the 
uncertainty in the future requirements for the enhancements needed for DPR source control programs and 
the lack of additional direction from DDW during the June 9, 2020 meeting, the “light blue” scoring was not 
developed for DPR. The “medium blue” scoring was assigned for most projects under the assumption that 
they would be able to make the necessary enhancements to meet the stringent, future source control 
requirements. “Dark blue” was assigned if the project uses a challenging source water that might trigger 
source control measurements beyond the minimum future requirements. 


Monitoring and control. One key difference in the DPR scenarios is the step-change reduction in response 
time: from the months provided in IPR scenarios to the hours available in the three DPR scenarios. One 


technical topic of interest is, therefore, demonstrating the capacity to rapidly integrate performance data and 
respond to failures in the short available retention times. DPR systems will also have to include rapid 
responses to any failures (presumed and confirmed) based on on-going performance evaluation, with the 
stringency of this requirement tied to the amount of retention time in the system. This topic represents one 
of the biggest technical challenges to DPR implementation. The lack of a “light blue” ranking for this 
category reflects this fact. The reliance on the control system is also dependent on the degree of additional 
barriers present. “Medium blue” was assigned to portfolios providing multiple additional barriers (e.g., 
treatment, blending, retention time) in addition to the monitoring and control system. “Dark blue” was 
assigned to portfolios with a moderate to low degree of additional barriers. 


Retention and response time. While SWA systems must provide minimum theoretical retention times of 
more than 60 days in the reservoir, they are also required to show that the reservoir provides at least 100:1 
or 10:1 dilution of any 24-hour pulse of off-spec water. In essence, the SWA regulations imply that all failures 
and excursions that may impact water quality will be detected and addressed with a 24-hour window. 
Building off of this precedent, DPR systems also providing 24 hours or more of retention time were assigned 
a “light blue” ranking. “Medium blue” was assigned to projects providing no less than 8 hours of retention 
time, and “dark blue” for < 8 hours. The amount of retention time required will be highly dependent on the 
effectiveness of DPR monitoring and control systems, with the “medium blue” and “dark blue” criteria 
requiring adjustment once it is better understood how much time is needed to detect and respond to failures 
in DPR scenarios. 


TMF capacity. Because DPR requires the highest degree of complexity and sophistication, the State Board 
has indicated that it will have the strictest TMF requirements for RWA and TWA. DDW has highlighted the 
importance of this topic by stating that TMF capacity may be used to pre-qualify agencies seeking to pursue 
DPR projects. DDW has signaled that interagency coordination will be of greater importance for DPR to 
ensure the effectiveness of elements that span across agencies. Examples of heightened coordination 
include the need for enhancements to source control programs and potential future requirements for the 
optimization of wastewater treatment plants feeding DPR AWPFs. Agreements specifying these roles and 
responsibilities may be of greater importance than in IPR settings. Given the uncertainty in TMF 
requirements, “medium blue” is assigned the highest ranking and corresponds to the involvement of 
agencies with greater AWPF experience (technical capacity), lower numbers of agencies (less management 
complexity), and existing interagency agreements (greater management certainty). “Dark blue” is assigned to 
projects involving multiple agencies, those with less experience and/or resources, or projects that have not 
formalized binding agreements between agencies. 


Having developed the rubrics to evaluate GWR, SWA, and DPR in the previous two sections, the following 
three sections evaluate each of the potable reuse portfolios in terms of their relative ease or difficulty in 
achieving regulatory compliance. 


Section 4: Groundwater Recharge Portfolios 


The GWR portfolios evaluated in the Countywide Master Plan cover a range of options that use multiple 
supply sources, multiple potential AWPFs, and varying design capacities and yields (Table 4-1). Nevertheless, 
they have many similarities with regard to advanced treatment facilities and delivery points. All of the GWR 
portfolios evaluated in this regulatory TM use a FAT-based treatment train (Figure 4-1) to produce a purified 
effluent for surface spreading at the LGRP. In the following sections, the four portfolios are evaluated based 
on their ability to comply with the regulatory requirements for public health (described in Section 2.1) and 
environmental compliance (described in Section 2.2). 


Table 4-1. Key Attributes of the Four Groundwater Recharge Portfolios 
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Design Capacity | Annual Production 
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Figure 4-1. Proposed AWPF treatment train for the groundwater recharge portfolios 


4.1 Public Health Criteria 


4.1.1 Pathogens 


The treatment train for the GWR portfolios (1a, 2a, 2b, and 4) provides a high degree of pathogen log 
reduction that exceeds the minimum 12/10/10 log reduction values for GWR (Section 2.1.1). The 
anticipated pathogen reduction credits are presented in Table 4-2. One benefit of surface spreading projects 
is that they can receive credit for the full 10-log reduction requirement for both Giardia and Cryptosporidium 
if the purified water is retained for 6 or more months in the aquifer. Consequently, the GWR portfolios 


provide significant pathogen redundancy, since both the FAT treatment and the aquifer alone meet or 
exceed the Giardia and Cryptosporidium requirements. Multiple GWR projects that use the FAT train do not 
recharge via surface spreading, but via subsurface injection. From a pathogen control perspective, the GWR 
portfolios in the Master Plan would also have a straightforward permitting approach for subsurface injection, 
providing a high degree of permitting flexibility to move from spreading to injection in the future. Given the 
high degree of treatment provided both at the AWPF and the environment, all the GWR portfolios meet the 
“light blue” category for pathogen control (Table 4-3). 


Table 4-2. Pathogen Reduction Credits Expected for GWR Portfolios 1a, 2a, 2b, and 4 


Unit Process Virus Giardia Cryptosporidium 
Tertiary Treatment 0.4 0.2 0 
MF 0 4 4 
RO® 15 1.5 15 
UV-AOP 6 6 6 
Underground Retention’ 6 10° 10° 
Total 13.9 21.7 21.5 
Required 12 10 10 


a. Assumes use of standard RO surrogates for pathogen crediting (e.g., conductivity, TOC). 
b. Groundwater modeling results show purified water introduced at LGRP is retained for at least one year before reaching potable 
supply wells (D7 Table 2-6). Table assumes 6 months of retention time is credited for the LGRP portfolios. 


c. 10-log reduction credits for Giardia and Cryptosporidium apply for surface spreading projects that provide 6 or more months of 
retention time in the aquifer 


Table 4-3. Regulatory Considerations for Pathogen Control in the Groundwater Recharge Portfolios 
Portfolio: da 2a/2b 4 


12/10/10 with 2 6 months of retention time | 12/10/10 with 2 6 months of retention time | 12/10/10 with 2 6 months of retention time 


10) ie) 10) 
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4.1.2 Chemicals 


The GWR regulations contain chemical control requirements for all of the regulated drinking water 
constituents, along with a suite of unregulated compounds (Section 2.1). Based on the documented 
performance of FAT treatment trains to control chemical contaminants in GWR settings, along with site- 
specific performance data from the SVAWPC (Valley Water 2016), it is anticipated that the future GWR 
portfolios will be able to comply with the chemical control requirements for GWR (Table 4-4). 


Table 4-4. Regulatory Considerations for Chemical Control in the Groundwater Recharge Portfolios 


Portfolio: da 2a/2b 4 
FAT with no challenging source water FAT with no challenging source water FAT with no challenging source water 
ie) (e) (@) 
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Periodically, the State Board updates the monitoring requirements in consultation with their Science 
Advisory Panel for CECs. Most recently, the Recycled Water Policy was updated to include requirements for 
the use of bioassays to provide non-targeted monitoring against groups of chemical compounds (SWRCB 
2019c). Based on preliminary data, the FAT train should achieve a water quality that complies with the 
additional monitoring requirements. Data from the State’s current bioassay monitoring phase should be 
available in the next one or two years. RO treatment is also effective at controlling the recently regulated 
perfluorinated compounds (PFOA and PFOS) down to acceptably low concentrations. 


4.1.3 Source Control 


Asource control program will be required for all of the potable reuse portfolios and must comply with the 
requirements outlined in Section 2.1.1. Unlike the previous two criteria (pathogen and chemical control), 
important differences may exist between the GWR portfolios that warrant site-specific evaluations. The 
following sections describe the three approaches associated with Portfolios 1a, 2a/2b, and 4. 


4.1.3.1 Portfolio 1a 


The City of San José, on behalf of the SJ/SC RWF, a joint powers authority, currently administers an 
industrial pretreatment and pollutant source control program that complies with the requirements of the 
National Pretreatment Program mandated under the Clean Water Act. The existing source control program 
will need to be expanded to further protect recycled water sources intended for GWR. This new effort would 
target contaminants of public health concern for potable applications, including chemicals with MCLs, public 
health goals (PHGs), NLs, and other Department- and Board-specified chemicals. Through this effort, the City 
would be required to enhance the source control program to: 

+ _ investigate the fate of these chemicals through the wastewater and recycled water facility 

* — investigate and monitor the source of the chemicals 


* mitigate discharge of the chemicals through enforcement of commercial/industrial discharge and 
through public outreach for residential discharge 


* maintain an inventory of chemicals discharged into the collections system 


It is assumed that the City of San José would continue to administer the source control program for 

Portfolio 1a. Implementing an expanded source control program for Portfolio 1a is facilitated by the fact that 
an existing program is in place and is completely within the jurisdiction of a single project partner. 
Furthermore, source control programs have been established for many GWR projects providing greater 
regulatory clarity. Based on this evaluation, Portfolio 1a falls into the “light blue” category (low difficulty) for 
source control. During discussions with DDW on June 9, 2020, it was confirmed that DDW will not require 
that a formal interagency agreement be in place that defines the roles and responsibilities related to source 
control. While such an agreement falls outside of DDW’s regulatory requirements, such agreements will be 
beneficial to manage the project and ensure that the partners comply with their respective responsibilities. 


4.1.3.2 Portfolios 2a and 2b 


While the requirements for source control are equivalent to Portfolio 1a, Portfolios 2a and 2b present new 
challenges due to the fact that wastewater from two agencies will be supplying a single feed to the regional 
AWPF. This unique scenario will require the coordination of two existing source control programs, a situation 
that has not yet arisen in California’s GWR projects. The regulations state that recycled water used for GWR 
projects “shall be from a wastewater agency” that administers an industrial pretreatment and pollutant 
source control program. This uncertainty was discussed with the regulators during the June 9, 2020 
meeting. Based on preliminary feedback from DDW and the Regional Board, they did not see any immediate 
hurdles to the presence of two separate source control programs continuing to operate in parallel. While the 
regulations describe a single agency overseeing the source control program, they would likely not require 
that the two programs be united under a single agency's umbrella. By maintaining the two existing programs 
independently, a new interagency agreement would not be required to unite the programs. Based on this 
feedback, Portfolios 2a and 2b present no additional challenges compared to Portfolio 1, leading them to fall 
into the “light blue” category (low difficulty) for source control. 


4.1.3.3 Portfolio 4 


Portfolio 4 also includes two wastewater agencies though each agency would feed its own AWPF. One unique 
aspect of this portfolio is that the purified effluents from the two facilities would be blended and delivered to 
the LGRP for percolation. Based on preliminary feedback from DDW and the Regional Board, this portfolio— 
like Portfolios 2a and 2b—would not trigger additional regulatory hurdles since the existing source control 
programs could continue to operate in parallel. Consequently, Portfolio 4 is also assigned the “light blue” 
category for source control. 


4.1.3.4 Source Control Summary and Next Steps 


Asummary of the regulatory challenges associated source control for the four GWR portfolios is presented in 
Table 4-5. 


Regulatory consider: 's for Source Control in the Groundwater Recharge Portfolios 


2a/2b | 4 


Source control program meets the enhanced | Source control program meets the enhanced | Source control program meets the enhanced 
requirements specified in IPR regulations requirements specified in IPR regulations requirements specified in IPR regulations 


[e) ie) oO 
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4.1.4 Monitoring and Control 


As described above, the stringency of monitoring and control will be a function of the degree of response 
time provided by the system. In all of the GWR scenarios, significant aquifer retention times (> 6 months) are 
available, meaning that these projects should be able to use the precedents established at existing GWR 
projects. Portfolios 1a, 2a, and 2b are evaluated separately to account for the fact that Portfolio 4 includes 
two AWPFs that may require additional coordination in monitoring and control. 


Portfolio: da 


4.1.4.1 Portfolios 1a and 2a/2b 


The industry has extensive experience with the monitoring and control of GWR systems, including 
frameworks for demonstrating the effectiveness of critical control points for pathogenic microorganisms and 
chemical contaminants. Well-developed surrogate frameworks provide high-frequency confirmation of the 


performance of pathogen control barriers, with control systems designed to respond to deviations in 
performance and water quality. Since the 2009 update to the GWR regulations, GWR projects have been 
required to submit monthly reports on performance. This delay in the integration and reporting of 
performance data has been acceptable in GWR due to the long period of retention time provided by the 
environmental buffer. This delay may not be acceptable, however, for more direct forms of potable reuse, as 
will be discussed later. 


Given the extensive industry experience with the monitoring and control of GWR systems, particularly those 
with extensive (> 6 month) retention times, Portfolios 1a, 2a, and 2b fall into the “light blue” category (low 
difficulty) for monitoring and control. 


4.1.4.2 Portfolio 4 


Portfolio 4 represents a unique scenario in California GWR projects with two separate AWPFs combining 
effluents for GWR. The monitoring and control requirements at the two facilities could be higher if DDW 
requires operational coordination between the two AWPFs. However, based on interaction with DDW during 
the June 9, 2020 meeting, they stated that they would not likely impose new requirements for inter-facility 
communication. Each AWPF could operate independently, with monitoring requirements largely restricted to 
each individual facility. Based on this feedback, Portfolio 4 also falls into the “light blue” category. 


4.1.4.3 Monitoring and Control Summary and Next Steps 
An overview of the monitoring and control requirements for the GWR portfolios is provided in Table 4-6. 


Table 4-6. Regulatory Considerations for Monitoring and control in the Groundwater Recharge Portfolios 


Portfolio: da 2a/2b 4 
Proven with many precedents Proven with many precedents. Proven with many precedents. 
Less stringent with longer retention times Less stringent with longer retention times Less stringent with longer retention times 
(e) ie) (2) 


Legend Onaccomme: | meaumconrcay 


4.1.5 Retention and Response Time 


The numeric modeling results for recharge at the LGRP shows that underground retention time is at least 2 
years (Todd Groundwater 2017). Correcting that value in line with the GWR regulations requires multiplying 
the modeled retention time by a factor of 0.5, meaning that the system would actually be credited for 12 
months of retention time. While the regulations require no less than two months of aquifer retention time, 
most of the existing projects provide 6 months to years of retention time. Generally, DDW will use greater 
scrutiny of GWR projects whenever retention times drop below the 6-month threshold (Chang 2013, Pecson 
2015). Because the anticipated retention time exceeds the 6-month threshold for all portfolios, they fall into 
the “light blue” category (low difficulty) for retention and response time (Table 4-7). 


Table 4-7. Regulatory Considerations for Retention and Response Time in the Groundwater Recharge Portfolios 


Portfolio: da 2a/2b 4 
26 months in the aquifer 26 months in the aquifer 2 6 months in the aquifer 
[e) ie) 1e) 
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4.1.6 TMF Capacity 


As described in Section 3.5, DDW will require that agencies pursuing GWR possess the technical and 
managerial capacity to build, maintain, monitor, and operate potable reuse projects. The technical and 
managerial requirements increase with the complexity and sophistication of the system, which may be 
assessed based on the number and types of processes, monitoring methods, and the number of control 
points. Furthermore, DDW has stated that they will look at the existence of agreements between partner 
agencies that establish their roles and responsibilities during their evaluation of TMF. Such agreements 
demonstrate managerial capacity and the ability to ensure system reliability from source control and 
wastewater treatment through treatment at the AWPF and distribution. 


Valley Water—who will oversee the operations and maintenance of the AWPFs—is a large agency with 
significant experience in advanced treatment. DDW has stated that additional efforts to demonstrate 
technical capacity—such as the use of a GWR demonstration project—would not be required assuming that 
the portfolios fall within the standard conditions of the regulation. Interagency agreements that define the 
roles and responsibilities of the partners, however, have not yet been completed. Consequently, the 
portfolios have been assigned a preliminary ranking in the “medium blue” category to account for this 
uncertainty (Table 4-8). 


Table 4 8. Regulatory Considerations for TMF in the Groundwater Recharge Portfolios 


Portfolio: 
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Recommended next steps for TMF include: 


+ Continuing to engage partners on interagency agreements: Based on feedback from DDW during the 
June 9, 2020 meeting and the IAP Report (Crook et al. 2020), agreements that provide definition on the 
roles and responsibilities of the various agencies would be beneficial during DDW's assessment of TMF. 
The existence of such agreements may provide further evidence of the project's ability to ensure the 
reliability of the potable reuse system. Topics of interest for such agreements could include defining the 
requirements for enhanced source control programs, the quality of the secondary or tertiary effluent that 
is acceptable as a feed water to the AWPF, and who is responsible for system upgrades and 
maintenance. 


+ Further assessment of TMF capabilities among the portfolios: The IAP recommended that additional TMF 
capability criteria be developed to facilitate a comparison of TMF capability among the portfolios. 
Additional evaluation criteria such as availability of source water, funding ability, willingness of agency 
partners to collaborate, and status of interagency agreements were recommended by the IAP. The IAP 
also highlighted the importance of finalizing interagency agreements, as no project is feasible without 
shared understanding among participating partner agencies. 


4.2 Environmental Compliance Criteria 


Two discharge types for the GWR portfolios (1a, 2a, 2b, and 4) must be compliant with all applicable 
environmental regulations: ROC discharge and AWPF product water releases. The following sections describe 
the regulations and key considerations related to implementing the different GWR portfolios. 


4.2.1 Reverse Osmosis Concentrate Management 

The primary approach for ROC management for all portfolios involves the discharge of ROC into South SF 
Bay. The exception to this is the SWA portfolio, where the AWPF is located at Morgan Hill. For additional 
information regarding ROC management strategies, refer to Section 9 of this TM. 


4.2.2 Product Water Release 


All of the GWR portfolios involve the release of AWPF product water into LGRP with percolation into the Santa 
Clara Subbasin. LGRP and the subbasin have designated beneficial uses in the SF Bay Basin Plan, meaning 
that a number of environmental regulations will apply to protect the existing quality of these waters. 
Additionally, water that percolates into the Santa Clara Subbasin must also meet the requirements specified 
in the SNMP. The following subsections describe the key aspects of the applicable environmental regulations 
that may impact AWPF product water release compliance. 


4.2.2.1 SF Bay Basin Plan 


The LGRP and the Santa Clara Subbasin have a number of beneficial uses defined in the SF Bay Basin Plan 
(Table 4-9). 


Table 4-9. SF Bay Basin Plan Beneficial Uses for Los Gatos Recharge Ponds and Santa Clara Subb: 


Los Gatos Recharge Ponds 
(Campbell Percolation Ponds) Santa Clara Subbasin 
GWR MUN 
Commercial and sport fishing (COMM) Industrial process water supply (PROC) 
Cold freshwater habitat (COLD) Industrial service water supply (IND) 
Fish spawning (SPWN) Agricultural water supply (AGR) 


Warm freshwater habitat (WARM) 
Wildlife habitat (WILD) 


Water contact recreation (REC-1) 


Non-contact recreation (REC-2) 


The beneficial uses for both waters span human consumptive (MUN, GWR and COMM), industrial (PROC, 
IND), agricultural (AGR), aquatic life (COLD, SPWN, WARM), wildlife, and recreation uses. The SF Bay Basin 
Plan defines numeric and narrative water quality objectives to ensure that the defined beneficial uses are 


protected. The applicable water quality objectives per the SF Bay Basin Plan are different for surface waters 
and groundwater, and the following sections summarize these objectives and describe considerations that 
may impact the AWPF product water release. 


4.2.2.1.1 Water Quality Objectives for Los Gatos Recharge Ponds 


The beneficial uses for LGRP include protections for aquatic life and recreation but do not specify municipal 
uses for the water. Communication with the Regional Board to confirm these defined beneficial uses and 
associated water quality objectives will be an important part of future permitting efforts. For this initial 
assessment, this section describes the applicable water quality objectives to protect aquatic life habitat and 
recreation per the current-defined beneficial uses. 


Narrative water quality objectives are included in the SF Bay Basin plan for bioaccumulation, biostimulatory 
substances, color, floating material, oil and grease, population and community ecology, radioactivity, salinity, 
sediment, settleable material, suspended material, sulfide, tastes and odors, and toxicity. In general, the 
narrative water quality objectives specify that constituents not be present at levels that cause nuisance or 
adversely affect beneficial uses. Table 4-10 provides a summary of the numeric water quality objectives that 
are applicable to Los Gatos Recharge Ponds. 


os Gatos Recharge Ponds 


Parameter Most Stringent Applicable Limit? Associated Beneficial Use 

G tri <200 
Fecal Coliform MPN/100 mL ome ee Water Contact Recreation (REC-1) 

90 Percentile < 400 

Median < 240 

Total Coliform MPN/100 mL Water Contact Recreation (REC-1) 

No Sample > 10,000 

Geometric mean < 35 
Enterococcus MPN/100 mL Water Contact Recreation (REC-1) 

No Sample > 104 
Dissolved Oxygen mg/L 27.06 Cold water habitat (COLD) 
pH - 6.0 - 8.5¢ Applicable to all surface waters in the SF Bay Basin Plan 
py Change from natural receiving water . ‘ 
Temperature F(‘C) temperature <5 (2.8) Applicable to all surface waters in the SF Bay Basin Plan 
e < 10% change for waters with natural . ‘ a 
Turbidity NTU turbidity > 50 NTU Applicable to all surface waters in the SF Bay Basin Plan 
ti 7 Receiving Water Concentrations: wae licail tau oe 
in-ionize i ledian applicable to all surface waters in the ay Basin 

Ammonia mg/L ‘Annual Madian'='< 0.025 mg/L. Plan, maximum applicable to water bodies in the Lower Bay 

Maximum = 0.4 mg/L 
Chemical = See Table 3.4 in the SF Bay Basin Plan | Applicable to all surface waters in the SF Bay Basin Plan, 
Constituents “ . 


a. Various beneficial uses may require different water quality objectives. This table shows the most stringent requirement that must be met per the 
SF Bay Basin Plan. 

b. The median dissolved oxygen concentration for any three consecutive months shall not be less than 80% of the dissolved oxygen content at 
saturation. 

c. pH changes greater than 0.5 in ambient pH levels shall not be allowed 


As shown in Table 4-10, the applicable water quality objectives for LGRP protect the habitat for aquatic life 
and recreational uses. Of these constituents, many are expected to be met through the proposed FAT at the 
AWPF, including the requirements for bacteria, dissolved oxygen, pH, turbidity, and additional chemical 
constituents regulated in Table 3.4 of the SF Bay Basin Plan. 


Many of the constituents with water quality objectives are also regulated in the Title 22 criteria for the 
protection of public health. For these constituents, compliance will likely be straightforward because all of 
the proposed GWR portfolios include FAT, which produces a very high-quality effluent. The two remaining 
constituents in Table 4-10, temperature and un-ionized ammonia, require additional consideration and may 
need treatment and management strategies that go beyond what is required for Title 22 compliance to 
address and comply with these water quality objectives. For example, full oxidation of any ammonia in the 
AWPF may be required prior to delivery to LGRP that could be achieved with reliable nitrification in the water 
reclamation facility prior to the AWPF as well as with a sufficient dose (and contact time) of sodium 
hypochlorite in the pipeline between the AWPF and the ponds. Regarding temperature, additional studies 
and monitoring of the LGRP may be required to better understand the potential impact of the AWPF product 
water. 


If it is found that significant treatment or management strategies are needed to comply with these water 
quality objectives, communication with the Regional Board regarding proposed strategies for compliance 
would be beneficial. The defined beneficial uses of the LGRP as well as the benefits of a new drinking water 
supply for the region will be assessed to ultimately determine the permitting approach for the selected 
portfolio. With regular communication with the Regional Board, negotiations regarding applicable water 
quality objectives may help to lower the compliance burden. 


4.2.2.1.2 Water Quality Objectives for Santa Clara Subbasin 


Narrative and numeric water quality objectives are also specified in the SF Bay Basin Plan to protect 
groundwater beneficial uses. These objectives are summarized in Table 4-11. 


Table 4-11. Summary of Num 's for the Santa Clara Subbasin 


Water Quality Obj 


Parameter | Unit | Most Stringent Applicable Limit? | Associated Beneficial Use 


Total Coliform | MPN/100 mL 7-day median < 1.1 | Municipal Supply (MUN) 


MCLs and sMCLs apply 
Additionally objectives may apply at the discretion of the Regional Board 


Organic and Inorganic 
Chemical Constituents 


Municipal Supply (MUN) 


Radioactivity ~ |The drinking water MCLs for radioactive constituents apply Municipal Supply (MUN) 


Taste and Odor [- |The drinking water MCLs apply | Municipal Supply (MUN) 


a. Various beneficial uses may require different water quality objectives. This table shows the most stringent requirement that must be met per the 
SF Bay Basin Plan. 


As shown in Table 4-11, the water quality objectives that are applicable to the Santa Clara Subbasin are 
focused on the protection of public health because this groundwater basin is designated a MUN. Compliance 
with these targets should be straightforward based on the fact that the Title 22 requirements are either 
equal to or more stringent than those specified in the SF Bay Basin Plan. The FAT train proposed for all of the 
GWR portfolios would provide significant treatment barriers that result in a high-quality AWPF product water. 
Due to this high degree of treatment, all portfolios are anticipated to comply with the requirements of the SF 
Bay Basin Plan related to protecting the Santa Clara Subbasin. 


4.2.2.2 Salt and Nutrient Management Plan 


Valley Water manages the Santa Clara Subbasin and led the development of the SNMP for the region with 
engagement from multiple stakeholders. The SNMP included extensive review and analysis of current and 
projected future groundwater quality to ensure that the existing water quality of the subbasin can be 
maintained as recycled water projects expand in the region. Through development of the SNMP, the current 
and projected future subbasin water quality was evaluated, as well as the potential assimilation capacity for 
salt and nutrient loading in the area. Through this work, it was determined that the water quality objectives 


established in the SF Bay Basin Plan for TDS, nitrate (as NOs), and nitrate + nitrite (as N) could be adopted 
for the SNMP objectives to protect the Santa Clara Subbasin. Table 4-12 summarizes the objectives. 


Table 4-12. Numeric Water Quality Objectives of the Santa Clara Subbasin SNMP. 


Municipal and Domestic Supply Agricultural Supply 
Parameter Unit (MUN) (AGR) 
TDs | mg/L | 500 | 10,000 
Nitrate mg/Las NO3 45 | - 
Nitrate and nitrite | mg/Las N | 10 | 30 


LGRP allow water to percolate into the Santa Clara Subbasin, and so the water quality objectives presented 
in Table 4-12 apply. Again, because all of the proposed GWR portfolios include FAT, this level of treatment 
will ensure that the water quality objectives for TDS, nitrate, and nitrite will be met with no additional 
considerations beyond what is required to protect public health. Therefore, all portfolios are anticipated to 
comply with the requirements of the Santa Clara Subbasin SNMP due to the high level of treatment provided 
by the FAT train. 


4.2.2.3 California Toxics Rule 


For delivery to LGRP, the AWPF product water will likely be required to comply with the CTR. The CTR 
establishes statewide water quality standards for inland surface waters, enclosed bays, and estuaries to 
protect aquatic ecosystems and human health. The rule was promulgated in 2000 by the United States 
Environmental Protection Agency (USEPA) as “Water Quality Standards; Establishment of Numeric Criteria for 
Priority Pollutants for the State of California” and updated in 2001. The numeric water quality objectives 
established by the CTR apply to specific categories, including freshwater habitats, saltwater habitats, and 
human health for the consumption of either water and organisms or organisms only. For all waters that do 
not include a municipal and domestic water supply beneficial use, the objectives from the ‘organisms only’ 
human health consumption category apply. These water quality objectives are applicable to water released 
into LGRP and must be met at the end of the discharge pipe unless a mixing zone is authorized by the 
Regional Board. 


Many of the constituents with applicable water quality objectives in the CTR are also MCLs and sMCLs, which 
must be met per the Title 22 requirements for GWR projects. For these constituents, it is expected that the 
AWPF product water release into Los Gatos Recharge Ponds will be compliant with the CTR. Some of the 
constituents regulated by the CTR include water quality objectives that are lower than or in addition to Title 
22 requirements. Furthermore, some constituents are grouped differently, such as THMs, where the MCL is 
a sum of four individual THMs but the CTR includes water quality objectives for three of the individual 
THMs—bromodichloromethane (BDCM), dibromochloromethane (DBCM), and bromoform4. 


Many of the water quality objectives in the CTR are easily met through the extensive treatment at the AWPF. 
Exceptions include constituents that can persist through FAT (both RO and UV/AOP), such as the DBPs 


4 The water quality objectives in the CTR for BDCM, DBCM, and bromoform (organisms only, because there is not a MUN beneficial 
use) are 46 g/L, 34 ug/L, and 3360 pg/L, respectively. A limit for chloroform was not promulgated in the CTR, and instead the EPA 
reserved the decision on stating numeric criteria. Per the CTR, “EPA intends to reassess the human health 304(a) criteria 
recommendation for chloroform. For these reasons, EPA has decided to reserve a decision on numeric criteria for chloroform in the 
CTR and not promulgate water quality criteria as proposed. 


BDCM, DBCM, and NDMA®. The CTR water quality objectives for these constituents at the LGRP fall under 
the ‘organisms only’ category, which is applicable because it is not designated a municipal supply. Under this 
designation, the water quality objective (WQO) concentrations are less stringent than the levels that should 
be met for all the GWR portfolios. Nevertheless, compliance with the CTR for these constituents should be 
considered during future phases of the design. Communication with the Regional Board may provide clarity 
regarding what WQOs must be met, and the preferred approach for compliance and future permitting efforts. 


4.2.2.4 Anti-Degradation Policy 


As described in Appendix B2 - Regulatory Framework, the State of California’s policy on antidegradation is 
set forth in State Board Resolution 68-166, which establishes the following policy that requires maintenance 
of high-quality waters: 


Whenever the existing quality of water is better than the quality established in policies as of 
the date on which such policies become effective, such existing high quality will be 
maintained until it has been demonstrated to the State that any change will be consistent 
with maximum benefit to the people of the State, will not unreasonably affect present and 
anticipated beneficial uses of such water and will not result in water quality less than that 
prescribed in the policies. 


The State of California antidegradation policy (which preceded the 1972 Clean Water Act and federal 
antidegradation regulations) may apply to LGRP, which would require that its existing water quality be 
maintained unless it is demonstrated that the benefits associated with the proposed GWR project outweigh 
the detriments. By complying with the SF Bay Basin Plan and CTR and based on the expected high quality of 
the AWPF product water release, it is anticipated that it will comply with the Anti-Degradation Policy by 
meeting all of the public health requirements for this project. 


4.2.2.5 Chlorine Residuals Requirements 

As described in Appendix B2 - Regulatory Framework, draft statewide chlorine standards currently being 
considered by the State Board would require that dischargers reduce the chlorine residual in water released 
to receiving waters to as close to zero as practicable.” Pending approval of statewide standards for chlorine 
residual in discharges, the State Board (2014) has implemented the EPA chlorine residual criteria in the 
current statewide NPDES permit governing discharges to surface waters from drinking water systems.® The 
EPA has established national criteria? for chlorine residual concentrations to protect freshwater aquatic life, 
including: 

+ CMC (14-hour) = 19 pg/L 

* CCC (4-day) = 11 pg/L 


5 Although NDMA is effectively removed through UV/AOP, reformation can occur during product water conveyance if a chloramine 
residual is maintained. 

6 Resolution 68-16, Statement of Policy with Respect to Maintaining High Quality Waters in California was adopted by the State 
Board on October 28, 1968. California's 1968 antidegradation policy predates the creation of the U.S. Environmental Protection 
Agency, the 1972 federal Clean Water Act, and the implementation of the federal NPDES permit program. 

7 State Water Resources Control Board (State Board). Total Residual Chlorine and Chlorine-Produced Oxidants Policy of California. 
2006. 

8 State Water Resources Control Board (State Board). Order WQ 2014-0194-DWQ, General Order CAG140001, Statewide NPDES 
Permit for Drinking Water System Discharges to Waters of the United States. 2014. 

9 U.S. Environmental Protection Agency (EPA). National Recommended Water Quality Criteria. Located online at the EPA website at: 
water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm. Updated 2014. 


Because the criteria are lower than the sensitivity of many chlorine analyzers, non-detect values from a 
chlorine meter are typically sufficient to satisfy the chlorine residual requirements. The need for 
dechlorination of the product water prior to delivery to LGRP should be discussed with the Regional Board. 


4.2.2.6 Summary of Product Water Release Compliance 


Based on the considerations described in the previous subsections, the relative complexity of complying with 
the applicable environmental requirements for each GWR portfolio is summarized in Table 4-13. Portfolios 
1a, 2a, and 2b have the same relative complexity because each option involves the same approach for 
AWPF product water release. The SF Bay Basin Plan and CTR include some constituents that are not 
regulated under the Title 22 requirements and may therefore require additional investigation into whether 
other treatment and/or management barriers are needed. However, it is expected that future phases of the 
design process can address these considerations, and so Portfolios 1a, 2a, and 2b are shaded light blue for 
SF Bay Basin Plan and CTR compliance. 


Table jummary of AWPF product water release regulatory complexity for each GWR portf 


Consideration Portfolio 1a | Portfolio2a | ——_—~Portfolio 2b Portfolio 4 
SF Bay Basin Plan Some constituents (e.g., temperature and un-ionized ammonia) may require Same considerations as other portfolios 
y additional treatment and/or management barriers for compliance but added complexity due to two AWPFs 


Same considerations as other portfolios 


California Toxics Rule The high-quality FAT product water is anticipated to meet these requirements but added complexity due to two AWPFs 


SNMP The high-quality FAT product water meets these requirements 
Anti-Degradation Policy The high-quality FAT product water meets these requirements 


Chlorine Residuals 


Requirements Provisions can be included to quench chlorine residuals prior to environmental release 


Portfolio 4 is expected to be more complicated when showing compliance with the SF Bay Basin Plan and 
CTR because two separate AWPFs will be discharging to LGRP, which may double the permitting and 
compliance reporting effort. For example, the Regional Board may require two separate permits for the 
effluents from each AWPF and may require sampling of the combined effluents in addition to the product 
water from each AWPF. However, because high-quality effluent will be produced at both AWPFs and are both 
expected to comply with the applicable requirements, Portfolio 4 was shaded light blue for all of the 
environmental permitting considerations. It is important to note that communication with the Regional Board 
regarding applicable water quality objectives and the desired approach for complying with the regulations 
may help to clarify the required permitting and compliance reporting effort for this portfolio. For all portfolios, 
compliance with the SNMP, anti-degradation policy, and chlorine residuals requirements should be achieved 
without additional considerations beyond the requirements for public health protection (shaded light blue). 


4.3 Summary of GWR Portfolios 


4.3.1 Public Health Summary and Next Steps 


Asummary of the overall rankings for the four GWR portfolios is presented in Table 4-14. Based on the 
preliminary analysis and subsequent discussion with DDW on June 9, 2020, there were not significant 
differences between the GWR portfolios in terms of regulatory complexity. All of the portfolios fall mainly into 
the “light blue” category, which reflects the extensive experience with GWR in California. 


tions for the groundwater recharge portfolios 


Portfolio: da 2a/2b 4 
12/10/10 with 2 6 months of retention time 12/10/10 with 2 6 months of retention time | 12/10/10 with 2 6 months of retention time 

Pathogens 

(e) {e) {e) 

FAT with no challenging source water FAT with no challenging source water FAT with no challenging source water 

Chemicals 

[e) [e) [e) 

Source control program meets the enhanced | Source control program meets the enhanced Source control program meets the enhanced 

Source requirements specified in IPR regulations requirements specified in IPR regulations requirements specified in IPR regulations 
Control 

{e) © [e) 
Monitoring Proven with many precedents Proven with many precedents Proven with many precedents. 
and Less stringent with longer retention times Less stringent with longer retention times Less stringent with longer retention times 
Control eo) fe) fe) 

i 2 

oan omens intiesaiten 26 months in the aquifer 26 months in the aquifer 
Response (e) ie) ie) 
Time 
TMF 
a Onmsme __—neauncnptuy 


Of the six criteria, only the TMF category received a “medium blue” ranking. Efforts that could be undertaken 

to address this issue, i.e., to shift the rankings toward “light blue,” include: 

+ Continuing to engage partners on interagency agreements: Based on feedback from DDW, agreements 
that provide definition on the roles and responsibilities of the various agencies would be beneficial 
during assessments of TMF. The existence of such agreements may provide further evidence of the 
project’s ability to ensure the reliability of the potable reuse system. Topics of interest for such 
agreements could include defining the requirements for enhanced source control programs, the quality 
of the secondary or tertiary effluent that is acceptable as a feed water to the AWPF, and who is 
responsible for upgrades and maintenance of the system. 


4.3.2 Environmental Compliance Summary and Next Steps 

Asummary of the overall rankings for the four GWR portfolios with regard to environmental compliance is 
presented in Table 4-15. In general, the portfolios are anticipated to follow existing precedents to show 
compliance with the product water release requirements. Consequently, most of the GWR portfolios receive 
“light blue” rankings for product water release. It is possible that Portfolio 4 may have increased monitoring 
complexity due to the presence of two AWPFs, though this may not be sufficient to increase its rankings to 
“medium blue.” The degree to which this will impact the portfolio should be discussed with the Regional 
Board at a future regulator meeting. Strategies to address any challenges with this set up should also be 
discussed to help guide future efforts by Valley Water and its partners. 


erations for the Groundwater Recharge Portfolios 


Portfolio: ta 2a/2b 4 
SF Basin Plan fe) Oo ‘So 
California Toxics Rule fe) ©) fe) 
SNMP ©) (e) fe) 
Anti-degradation (6) ie) ie) 
Chlorine residual © (e) fe) 
Legend: O teast complex 


Section 5: Surface Water Augmentation Portfolio 


The SWA portfolio involves a Morgan Hill satellite treatment facility (including both wastewater treatment and 
an AWPF) to produce a purified effluent to recharge the Anderson Reservoir (see Table 5-1 and Figure 5-1). 
After retention in the reservoir, the water will be conveyed for surface water treatment at the Santa Teresa 
WTP. In the following sections, the SWA portfolio is evaluated based on its ability to comply with the 
regulatory requirements for public health (described in Section 2.1) and environmental compliance 
(described in Section 2.2). 


Table Key Attributes of the Morgan Hill Surface Water Augmentation Portfolios 
SWA Portfolio Design Capacity AWPF Location 
Morgan Hill SWA 2med Morgan Hill Morgan Hill 


Source Supply 
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Figure 5-1. Morgan Hill satellite treatment facility process flow diagram 


5.1 Public Health Criteria 


5.1.1 Pathogens 


The level of pathogen treatment in SWA is dependent on both the retention time and dilution provided by the 
reservoir (Section 2.1.2). The retention time is calculated as the volume of the reservoir divided by the total 
outflow of water from the reservoir. This total includes the outflow of purified water but also any other 
imported supply sources or runoff feeding the Anderson Reservoir. Based on an assumed operational 
capacity of 52,000 acre-feet (AF) for the Anderson Reservoir, the 180-day minimum retention time could be 
achieved as long as the outflow does not exceed 90 mgd. For the purposes of this memo, it is assumed that 
the Anderson Reservoir would provide no less than 180 days of retention time and no less than 100:1 
dilution. Under these conditions, the AWPF treatment train would need to provide a minimum pathogen log 
reduction of 8/7/8. The SWA project would meet the AWPF requirements as well as the overall 12/10/10 
requirements in conjunction with the Santa Teresa WTP (Table 5-2). It should be noted that the train also 
provides the flexibility to comply with the stricter 9/8/9 requirements for SWA projects that only provide a 
10:1 minimum dilution (Section 2.1.1). Given the high degree of treatment provided at the and Anderson 
Reservoir, the SWA portfolio meets the “light blue” category for pathogen control (Table 5-3). 


Table 5-2. Pathogen Reduction Credits Expected for the SWA portf 


Unit Process Virus Giardia Cryptosporidium 
Membrane bioreactor (MBR)* 15 2 2 
RO 2 2 2 
UV-AOP 6 6 6 
AWPF 9.5 10 10 
Minimum AWPF requirements» 8 7 8 
Santa Teresa WTP 4 3 2 
Overall treatment provided 13.5 13 12 
Minimum overall requirements” 12 10 10 


a. MBR LRV credits based on Australian WaterVal Tier 1 approach. 
b. Assumes that the reservoir provides a minimum 180-day retention time and 100:1 dilution. 


Table 5-3. Regulatory Considerations for Pathogen Control in the Surface Water 


Augmentation Portfolio 


Portfolio: Morgan Hill SWA 
| 12/10/10 with 6-month retention time and 100:1 dilution 
[e) 


tstens: | Otemtconpex | © masunconsieay,[SNENE 


5.1.2 Chemicals 


From the perspective of public health requirements, both GWR and SWA have similar requirements for the 
control of toxic chemicals. Section 4.1.2 described the well-documented ability of the FAT train to protect 
against the large diversity of chemical compounds of concern for potable reuse applications. Given the 


similarity of the SWA treatment train to the GWR trains, the SWA portfolio meets the “light blue” category for 
chemical control (Table 5-4). 


rations for Chemical Control in the Surface Water 
Augmentation Portfolio 


Table 5-4. Regulatory Cor 


Portfolio: | Morgan Hill SWA 


| FAT treatment with no challenging source water 


(o) 
| 


Legend: 


5.1.3 Source Control 


It is assumed that SCRWA would continue to administer the source control program for the SWA Portfolio. 
Implementing an expanded source control program for this portfolio is facilitated by the fact that an existing 
program is in place and is completely within the jurisdiction of a single project partner. Furthermore, source 
control programs have been established for other SWA projects providing greater regulatory clarity. Based on 
this evaluation, the SWA Portfolio falls into the “light blue” category (low difficulty) for source control 
assuming that the program would be enhanced to comply with the SWA requirements (Table 5-5). As 
discussed in Section 2.1, formal interagency agreements describing source control responsibilities are not 
required under the SWA regulation. The presence or absence of such agreements was not used to evaluate 
the SWA Portfolio from a regulatory point of view, though such agreements are likely to be important from an 
institutional perspective. 


Table the Surface Water 


Regulatory Considerations for Source Control 
Augmentation Portfolio 


Portfolio: Morgan Hill SWA 


Source control program meets the enhanced requirements 
specified in IPR regulations 


fe) 
tegen: _Otemtconnix | @ madi sonny, [SE 


5.1.4 Monitoring and Control 


While the monitoring and control of the AWPF may be straightforward, the SWA portfolio involves augmenting 
a reservoir that is a source of feed water for the downstream Santa Teresa WTP. Any issues that impact the 
purified water’s compliance with the SWA regulations may therefore lead to consequences for the WTP, 
including the need to switch to alternative sources of water. The dependence of the facility on AWPF 
performance requires additional coordination and control between the AWPF, reservoir operations, and the 
downstream WTP in the form of a Joint Plan, as specified in Section 60320.301 of the SWA regulation. This 
project would benefit from the precedents set by the two San Diego region SWA projects, both of which 
augment reservoirs that are treated at a single downstream surface water treatment plant. While a formal 
Joint Plan is required by DDW, they expressed during the June 9, 2020 meeting that the requirements for 
monitoring and control would be similar for GWR. Given this feedback, the SWA project falls into the “light 
blue” category for monitoring and control (Table 5-6). Note that expanding the project to provide a source 


water for multiple end uses (e.g., multiple water treatment plants and/or groundwater recharge basins) will 
introduce greater complexity and may require a higher number of permits. Pursuing such a configuration 
may result in the project entering the “medium blue” category. 


Table 5-6. Regulatory Considerations for Monitoring and Control in the Surface Water 


Augmentation Portfolio 


Portfolio: Morgan Hill SWA 
Single agency overseeing WW/AWTF and DW 
with > 100:1 dilution at a single end use location 
[e) 


tszens: | Otamtconnen | @ natu conseay, [SIENA 


5.1.5 Retention and Response Time 


As described in Section 5.1.1, it is assumed that the reservoir will provide greater than 180 days of 
theoretical retention time and no less than 100:1 dilution of a 24-hour pulse of off-spec water. This is based 
on the assumption that the reservoir will operate at its recent operational maximum volume of 52,000 AF 
and will not have outflows exceeding 90 mgd2°. In meeting these theoretical retention time and dilution 
requirements, the project falls into the most conservative operational regime described by the regulation. 
Based on this evaluation, the SWA Portfolio falls into the “light blue” category (low difficulty) for retention 
and response time (Table 5-7). 


egulatory Considerations for Retention and Response Time in the Surface 


Water Augmentation Portfol 


Portfolio: Morgan Hill SWA 


> 120-d of theoretical retention time in the reservoir 
fe) 
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5.1.6 TMF Capacity 


DDW will require that agencies pursuing SWA possess the TMF capacity to build, maintain, monitor, and 
operate potable reuse projects. The TMF requirements increase with the complexity and sophistication of the 
system, which may be assessed based on the number and types of processes, monitoring methods, and the 
number of control points. Based on preliminary feedback from DDW at the June 9, 2020 meeting, they do 
not believe that a demonstration facility would be necessary to support Valley Water’s TMF evaluation, 
assuming that the project is not proposing to include new elements that fall outside of the regulations. While 
this feedback is preliminary, it provides initial reassurance that SWA will not pose a significant additional 
hurdle for technical capacity than GWR. 


10 Currently, the Anderson Reservoir is undergoing a seismic retrofit project to improve its reliability and safety while restoring the 
reservoir to its original capacity of 89,000 AF. Greater capacity will increase retention time and will likely increase dilution as well. 


As with GWR, DDW will likely look at the existence of agreements between partner agencies during their 
evaluation of TMF to understand how the project will ensure reliability. At this time, interagency agreements 
that define the roles and responsibilities of the partners have not yet been completed. Consequently, the 
SWA portfolio has been assigned a preliminary ranking in the “medium blue” category to account for this 
(Table 5-8). 


Table 5 8. Regulatory Considerations for TMF Capacity in the Surface Water 
Augmentation Portfolio 


Portfolio: Morgan Hill SWA 


tstens: | Otemtconsix | @ matin conseay, [STEEN 


To address the TMF requirements for this portfolio, the following next step is recommended: 


+ Continue to engage partners on interagency agreements: Based on feedback from DDW during the June 
9, 2020 meeting, agreements that provide definition on the roles and responsibilities of the various 
agencies would be beneficial during DDW’s assessment of TMF. The existence of such agreements 
provides further evidence of the project's ability to ensure the reliability of the potable reuse system. A 
major topic of interest for such agreements includes defining the requirements for enhanced source 
control programs. As noted in Section 4.1.6, the IAP stressed the importance of pursuing interagency 
agreements with project partners to define key components of the project such as availability of source 
water, funding ability, and willingness of agency partners to collaborate. 


As stated in the Monitoring and Control discussion (Section 5.1.4), expanding the project to provide a source 
water for multiple end uses (e.g., multiple water treatment plants and/or groundwater recharge basins) will 
introduce greater complexity and require additional coordination and permitting. Pursuing this configuration 
may cause the project to enter the “dark blue” category. 


5.2 Environmental Compliance Criteria 


The proposed AWPF at Morgan Hill will produce a ROC and a purified water that must meet environmental 
requirements. The following subsections describe the approaches and regulatory considerations related to 
ROC management and product water release for the SWA portfolio. 


5.2.1 RO Concentrate Management 


The SWA portfolio involves an AWPF at Morgan Hill, with feedwater to the satellite wastewater facility 
sourced from the Morgan Hill trunk sewer. For additional information regarding ROC management strategies, 
refer to Section 9 of this TM. 


5.2.2 Product Water Release 


The proposed SWA portfolio involves the delivery of AWPF product water to Anderson Reservoir, which is 
currently used by Valley Water as a municipal drinking water source. Anderson Reservoir has designated 
beneficial uses in the SF Bay Basin Plan that include the full spectrum of use categories—human 
consumption, aquatic and wildlife habitat, and recreation. With these beneficial uses, a number of 
environmental regulations are applicable to preserve the defined uses. The following subsections describe 
the key aspects of the applicable environmental regulations that may impact AWPF product water release 
compliance. 


It was noted in Section 2.2 that the IAP proposed an alternative permitting approach that would require the 
re-characterization of the AWPF product water as a new basic water supply instead of a waste discharge. If 
this strategy was pursued during future phases of project development, some of the environmental 
requirements described below may not be applicable. However, the two existing SWA projects in California 
have opted to approach permitting using the existing framework of characterizing the AWPF product water as 
a waste discharge. Therefore, these existing precedents may impact the feasibility of the IAP’s proposed 
alternative permitting approach for this SWA portfolio. Due to the uncertainty regarding the IAP’s strategy, 
this TM assessed compliance assuming the existing framework of characterizing the AWPF product water as 
a waste discharge. 


5.2.2.1 SF Bay Basin Plan 

Anderson Reservoir has the following designated uses per the SF Bay Basin Plan: 
« MUN « COLD « WILD 

+ GWR « SPWN « = REC-1 

« COMM « WARM «  REC-2 


Beneficial uses related to human consumption and aquatic life have additional water quality objectives that 
are defined by the CTR. Because Anderson Reservoir is listed as a municipal and domestic supply, all of the 
water quality objectives associated with this use are applicable per the SF Bay Basin Plan and the CTR. 


Narrative water quality objectives are included in the SF Bay Basin plan for bioaccumulation, biostimulatory 
substances, color, floating materials, oil and grease, population and community ecology, salinity, sediment, 
settleable material, suspended material, sulfide, tastes and odors, and toxicity. In general, the narrative 
water quality objectives specify that constituents not be present at levels that cause nuisance or adversely 
affect beneficial uses. Table 5-9 provides a summary of the numeric water quality objectives that are 
applicable to Anderson Reservoir. 


Table 5. Water Quality Objectives for Anderson Reservoir 
Parameter Unit Most Stringent Applicable Limit? Associated Beneficial Use 
Fecal Coliform MPN/100 mL —_ Geometric mean < 20 Municipal Supply (MUN) 
Total Coliform MPN/100 mL | Geometric mean < 100 Municipal Supply (MUN) 
Geometric mean < 35 
1) 
Enterococcus MPN/100 mL | Sample > 104 Water Contact Recreation (REC-1) 
Dissolved Oxygen | mg/L 27.0 Cold water habitat (COLD) 
pH “ 6.0 -8.5¢ Applicable to all surface waters in the SF Bay Basin 
Plan 

Radioactivity mg/L The drinking water MCLs for radioactive constituents apply | Municipal Supply (MUN) 
Temperature “F('C) Change from natural receiving water temperature < 5 (2.8) eee to all surface waters In the SF Bay Basin 
Turbidity Niu < 10% change for waters with natural turbidity > 50 NTU ee teal curiare waters inthe SF Ray Basin 
Un-ionized Receiving Water Concentrations: Median applicable to all surface waters in the SF 
i agale mg/L Annual Median = < 0.025 mg/L Bay Basin Plan, maximum applicable to water 

pene Maximum = 0.4 mg/L bodies in the Lower Bay 

‘ i " Applicable to all surface waters in the SF Bay Basin 
es = Redhat oe ae a oan aoe saci Plan, MCLs and sMCLs apply to Municipal Supply 
e drinking water MCLs and sMCLs apply (MUN) beneficial use 


a. Various beneficial uses may require different water quality objectives. This table shows the most stringent requirement that must be met per the 


SF Bay Basin Plan. 
b. Although water contact recreation is not allowed in Anderson Reservoir, the SF Bay Basin Plan notes that the associated water quality 


objectives still apply. 
c. The median dissolved oxygen concentration for any three consecutive months shall not be less than 80 percent of the dissolved oxygen content 
at saturation. 
d. pH changes greater than 0.5 in ambient pH levels shall not be allowed 


Many constituents with applicable water quality objectives in the SF Bay Basin Plan are also regulated via 
the Title 22 requirements for SWA projects. For these constituents, the SF Bay Basin Plan water quality 
objectives will be met with the level of treatment and management needed to protect public health. These 
constituents include radioactivity, turbidity, MCLs, and sMCLs. Additionally, the SF Bay Basin Plan 
requirements for other constituents will be met by meeting the Title 22 requirements, including for bacteria 


and pH. 
Some constituents have stricter water quality objectives per the SF Bay Basin Plan, including some metals, 
dissolved oxygen, temperature, and un-ionized ammonia. For these constituents, an assessment of the 


anticipated AWPF product water quality and the ability to comply with these additional requirements will be 
needed. In general, many constituents will be effectively removed by the treatment train proposed for this 


SWA portfolio. Ozone followed by BAC will provide an initial organics barrier, and RO followed by UV/AOP will 
reduce many of the remaining constituents of concern. This treatment train will provide a strong barrier 
against metals, and so compliance with the additional water quality objectives for metals is anticipated 
without the need for additional treatment. Considering dissolved oxygen, the unit processes will both remove 
organics and introduce dissolved oxygen into the product stream. It is anticipated that this water quality 
objective will be met without additional treatment. Similarly, free chlorine will be used in the pipeline 
between the AWPF and Anderson Reservoir, which will oxidize any remaining ammonia in the water; thus, 
compliance with the un-ionized ammonia water quality objective is anticipated with the current AWPF design. 
Finally, although the temperature of the AWPF water will likely be warmer than Anderson Reservoir, the 
significant amount of dilution provided in the reservoir is anticipated to be sufficient for meeting the 
temperature water quality objective. Nevertheless, the temperature impact may need to be confirmed 
through future hydrodynamic modeling. 


Although it is anticipated that all applicable water quality objectives will be met with the proposed AWPF 
treatment train, monitoring and reporting of the reservoir conditions before and after AWPF product water is 
introduced will still be required per Title 22 requirements and the SF Bay Basin Plan. Additionally, 
confirmation from the Regional Board regarding applicable water quality objectives would provide clear 
guidance for future permitting efforts. 


5.2.2.2 California Toxics Rule 


The CTR will likely be applicable for delivery of AWPF product water to Anderson Reservoir. The water will be 
subject to the water quality standards defined in the CTR, which must be met at the end of the discharge 
pipe unless a mixing zone is authorized by the Regional Board. Unlike the GWR portfolios that release AWPF 
product water into LGRP, the drinking water reservoir has a designated beneficial use of municipal and 
domestic supply. Because of this designation, the water quality objectives in the CTR for human health and 
consumption of both water and organisms apply. 


Many of the constituents included in the CTR are already regulated per the Title 22 regulations for SWA; 
however, some constituents have stricter requirements per the CTR. The constituents of highest concern for 
achieving compliance with the CTR due to their persistence through FAT (both RO and UV/AOP) are the THMs 
BDCM and DBCM, and NDMA. BDCM and DBCM are disinfection byproducts that can form when naturally 
occurring organic matter and bromide (i.e., organic and inorganic precursors) in the water react with free 
chlorine during disinfection. In drinking water, THMs are regulated under the Disinfection Byproducts Rules 
by the sum of chloroform, BDCM, DBCM, and bromoform known as total trinalomethanes (TTHM). The MCL 
for TTHM is 80 pg/L. Under the CTR, THMs are regulated individually, with unique numerical criteria for each 
compound. The CTR limits for BDCM and DBCM are 0.56 pg/L and 0.44 ug/L, i.e., approximately two orders 
of magnitude lower than the MCL. Similarly, CTR limits for NDMA are 0.069 ng/L, more than two orders of 
magnitude lower than the NL of 10 ng/L. 


Due to these significantly stricter requirements, additional treatment and/or management barriers may be 
required to comply with the water quality objectives. Strategies employed by the two San Diego region SWA 
projects to control these chemicals could be leveraged to minimize DBP formation. It may also be beneficial 
to discuss the requirements with the Regional Board to confirm what water quality objectives are applicable 
and to develop potential strategies and permitting approaches that can ensure compliance. 


5.2.2.3. Anti-Degradation Policy 


Similar to the GWR portfolios, the Anti-Degradation Policy applies to Anderson Reservoir, and requires that 
its existing water quality be maintained unless it is demonstrated that the benefits associated with the 
proposed SWA project outweigh the detriments. Based on the expected high quality of the AWPF product 
water, it is anticipated that it will comply with the Anti-Degradation Policy by meeting all of the environmental 
and public health requirements for this project. 


5.2.2.4 Chlorine Residuals Requirements 

Similar to the GWR portfolios, release to Anderson Reservoir would be required to comply with the EPA’s 
established chlorine residuals requirements. Although the proposed treatment includes free chlorine 
disinfection of the AWPF product water, a dechlorination facility can be provided to dose sodium bisulfite to 
ensure that the product water is dechlorinated prior to release into Anderson Reservoir. 


5.2.2.5 Summary of Product Water Release Compliance 


The environmental regulations applicable to the AWPF product water release for the SWA Portfolio were 
discussed in this section. To summarize the relative difficulty of complying with each applicable 
environmental regulation, Table 5-10 includes color-coded shading, where light blue indicates no additional 
analysis or treatment is anticipated to comply and medium blue denotes the potential for additional work 
being needed to ensure compliance. As described in the previous sub-sections, the majority of the relevant 
requirements and water quality objectives will be met with the proposed AWPF treatment train. Only the CTR 
may impose treatment requirements that would require additional consideration that should be addressed 
in future permitting efforts. To address the potential compliance challenges associated with the CTR, 
discussions with the Regional Board may provide guidance for future steps in the permitting effort and help 
to better define what will be required for future implementation of this portfolio. 


Table 5- jummary of AWPF Product Water Release Regulatory Complexity for the SWA portfe 


Consideration Morgan Hill SWA 


‘SF Bay Basin Plan The high-quality AWPF product water meets these requirements 


California Toxics Rule 


Anti-Degradation Policy The high-quality AWPF product water meets these requirements 


Chlorine Residuals Requirements _| Provisions can be included to quench chlorine residuals prior to release 


5.3 Summary of SWA Portfolio 


5.3.1 Public Health Summary and Next Steps 


Asummary of the overall rankings for the SWA portfolio is presented in Table 5-11. The SWA portfolio falls 
primarily into the “light blue” category to reflect the fact that it is pursuing the conservative end of the SWA 
regulations and following a similar approach to the San Diego region SWA projects. Nevertheless, this project 
would be one of the first five projects to pursue SWA in California, which adds a layer of uncertainty 
compared to the GWR projects. 


Table 5-11. Summary of Public Health Regulatory Considerations for the Surface Water 


Augmentation Portfolio 


Portfolio: Morgan Hill SWA 
12/10/10 with 6 month retention time and 100:1 dilution 
Pathogens 
Oo 
FAT treatment with no challenging source water 
Chemicals 
O° 
Source control program meets the enhanced requirements 
Source Control specified in IPR regulations 
fe) 


Single agency overseeing WW/AWTF and DW 
with > 100:1 dilution at a single end use location 


ie) 


Retention and > 120-d of theoretical retention time in the reservoir 
Response Time 


Monitoring and 
Control 


TMF 
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Topics of interest for future efforts include: 


+ Monitoring and control: Continue to develop the operational scenarios for the SWA project to understand 
if purified water from the Anderson Reservoir will be sent to other locations in addition to Santa Teresa 
WTP. This scenario will increase the complexity of the system—including modifications to the Joint Plan— 
and may present additional challenges. Per DDW feedback at the June 9, 2020 meeting, these 
challenges would not be insurmountable, but should be included in the evaluation of regulatory 
compliance. 


+ Continue to engage partners on interagency agreements: Securing interagency agreements can provide 
further evidence of the project’s ability to ensure the reliability of the potable reuse system. One recent 
example of a governance structure created to support a regional potable reuse project is the joint 
powers authority (JPA) that was formed between Padre Dam Municipal Water District, the City of El 
Cajon, and the County of San Diego in support of the ECAWP project. The JPA creates a new public 
agency with the authority to plan for, design, construct, own, lease, operate, maintain, repair, and 
replace the ECAWP project; receive, convey, treat, and dispose of wastewater; produce and deliver 
product water and Title 22 water; and perform services or assume obligations of the Member Agencies 
and non-Member Agencies specifically related to the ECAWP project. 


5.3.2 Environmental Compliance Summary and Next Steps 


Asummary of the overall rankings for the SWA portfolio with regard to environmental compliance is 
presented in Table 5-12. Based on the permitting experience of San Diego’s North City Pure Water project, 
the product water release requirements should be largely straightforward. Given the municipal designation 
of the Anderson Reservoir, there are certain constituents that will have stricter environmental discharge 
requirements than those present on the public health side. This is particularly true for a number of DBPs, 


including DBCM, DCBM, and NDMA. Discussions with the Regional Board are recommended to confirm that 


these low targets must be met, and to discuss options for achieving compliance either through dilution 
crediting or treatment. 
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Section 6: Raw and Treated Water Augmentation Portfolios 
6.1 Public Health Criteria 


The DPR portfolios include both RWA and TWA options that use the same wastewater supplies as the GWR 
options to supply feedwaters to the AWPFs. All of the DPR portfolios build off the FAT train used for GWR but 
include enhancements to address the DPR considerations described in Section 3. The process flow 
diagrams for the RWA and TWA trains are show on Figures 6-1 and 6-2. The design capacities and yields of 
the portfolios are shown in Table 6-1. 
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Figure 6-1. Proposed AWPF treatment train for the raw water augmentation portfolio 


Water Reclamation Facility 


Figure 6-2. Proposed AWPF treatment train for the treated water augmentation portfolios 


Table 6-1. Key Attributes of the Four RWA and TWA Recharge Portfolios 


Design Capacity 
DPR Portfolio (mgd) AWPF Location Source Supply Delivery Point 
Portfolio 1b RWA 24 mgd [Adjacent to ‘SVAWPC. ‘SJ/SC RWF Penitencia WIP 
: Up to 24 mgd to Milpitas Pipeline 
Portfolio 1c TWA | 24 mgd ‘Adjacentto SVAWPC. ~—_— SJ/SC RWF f : Neots 
4 mgd local delivery to City of San José and City of Santa Clara 
. Up to 24 mgd to modulating valve vault at Penitencia WIP. 
Portfolio 1d TWA | 24mgd Adjacent to SVAWPC ‘SJ/SC RWF . : , S 
4 mgd local delivery to City of San José and City of Santa Clara 
West County TWA | 24 mgd Los Altos Treatment Plant a Hees Pand West Pipeline 


In the following sections, the four portfolios are evaluated based on their ability to comply with the regulatory 
requirements for public health (described in Section 2.1) and environmental compliance (described in 
Section 2.2). Because the TWA portfolios use the same treatment train, they are discussed collectively 
except to note any relevant portfolio-specific differences. 


6.1.1 Pathogens 


6.1.1.1 Portfolio 1b RWA 


While RWA pathogen control criteria are still in development, the regulations are expected to be more 
stringent than IPR to account for the lost benefits of the environmental buffer. The addition of O3/BAC pre- 
treatment increases pathogen control and redundancy, allowing the RWA train to exceed the anticipated 
pathogen reduction requirements (Table 6-2). The redundancy beyond the anticipated requirements for all 
pathogens will also allow for greater operational flexibility to deal with excursions. 


Table athogen Reduction Credits Expected for the Raw Water Augmentation Train 


Virus Giardia Cryptosporidium 
Tertiary Treatment# 0.4 0.2 0 
03/BAC 6 6 1 
MF 0 4 4 
RO 2 2 2 
UV-AOP 6 6 6 
Free Clo 6 1 0 
AWPF without surface water treatment plant 20.4 9. 13 
Surface Water Treatment Plant» 4 3 2 
Total with surface water treatment plant 24.4 22.2 15 
Anticipated Requirements 15 13 13 


a. Tertiary effluent, having undergone secondary treatment, would be provided from the WWTPs. The credits in this row are associated 
with the secondary processes. 

b. Itis not clear whether the State Water Board will provide the default 4/3/2 credits for surface water treatment plants without studies 
demonstrating the effectiveness of the plant in the treatment of FAT effluents. 


It should be noted that the State Board has not provided clear definition regarding how they will credit the 
surface water treatment plants in RWA settings. Their most recent written communication implies that the 


default 4/3/2 credits should not be assumed, and that site-specific testing may be required to demonstrate 
performance and assign specific LRV credits (SWRCB 2019). During the June 9, 2020 meeting with DDW, 
the State board confirmed that this additional effort may require studies evaluating pathogen reduction 
through the treatment processes, and the correlation of surrogate parameters to process performance. 
However, as noted in Section 3.2.1, the IAP encouraged Valley Water to “not accept the need to do full re- 
crediting of these facilities under certain circumstances,” (Crook et al. 2020). Given the potential benefits of 
achieving an additional 4/3/2 credits through an RWA project approach, continued communication with the 
State Board regarding requirements for treatability studies and the impact of various raw water blending 
ratios on study requirements is recommended. 


In the absence of water treatment plant credit, the train provides no redundancy for Cryptosporidium beyond 
the anticipated 13-log reduction requirement. In this case, additional efforts to enhance credit at the WWTP 
or AWPF, such as through a pathogen monitoring study or enhanced RO crediting, may be needed. This 
redundancy may be worth pursuing to provide greater flexibility for AWPF operations. In the absence of 
redundancy, excursions that cause any of the processes to drop below the stated Cryptosporidium reduction 
levels would require diversion of the resulting off-spec water. 


6.1.1.2 TWA Portfolios 


TWA is expected to require pathogen control that is at least as stringent as RWA. While an additional unit 
process (air stripping) has been added to the TWA train, it does not provide credit for pathogen reduction. 
Consequently, higher credits will need to be sought for the individual unit processes in the TWA trains to 
provide pathogen redundancy. As with the RWA train, Cryptosporidium is the pathogen driving the regulatory 
discussion because it provides the least amount of redundancy. For TWA, both a pathogen monitoring study 
and enhanced RO monitoring could be used to provide redundancy for Cryptosporidium control. The 
anticipated pathogen reduction for the TWA trains is provided in Table 6-3. 


's Expected for the Treated Water Augmentation Train 
Virus Giardia Cryptosporidium 
Tertiary Treatment? 05 0.5 0.5 
03/BAC 6 6 1 
ME 0 4 4 
RO» 25 2.5 2.5 
UV-AOP 6 6 6 
Air stripping 0 0 0 
Free Clo 6 1 0 
AWPF Total 21 20 14 
Anticipated requirements 15 13 13 


a. Assumes pathogen monitoring study is performed at the wastewater treatment plant from raw through tertiary treatment to obtain 
higher pathogen credit. Higher credits beyond the conservative 0.5-log values shown may be possible. 
b. Assumes enhanced monitoring used (e.g., strontium) to obtain higher credits for RO performance. 


After review of the proposed treatment train and log reduction credits shown in Table 6.3, the IAP noted that 
further investigation into treatment train redundancy requirements will be needed because TWA regulations 
are not currently available. However, the IAP also stated, “The treatment trains shown for the RWA/TWA 
portfolios using ozone/BAC pretreatment to FAT [...] offers the greatest chance for regulatory approval,” 
(Crook et al. 2020). The IAP also stated that they do not recommend alternative treatment trains for further 


pilot testing; however, demonstration testing using the proposed treatment train of ozone/BAC followed by 
FAT and free chlorine can still offer valuable insight into operating and maintaining a DPR system that is 
protective of public health. Although the treatment train is well defined, questions about monitoring and 
control capabilities, consistency of maintaining pathogen LRVs and chemical control, and failure response 
strategies can be addressed through demonstration testing. 


6.1.1.3 Pathogen Control Summary and Next Steps 


Based on the scoring rubric described in Table in Section 3.7, both the RWA and TWA trains fall into the 
“light blue” category by meeting the anticipated 15/13/13 requirements (Table 6-4). 


Table 6- egulatory Considerations for Pathogen Control in the RWA And TWA Px ios 
Portfolio: 4B RWA | 4c TWA | 1D TWA 
2315/13/13 2315/13/13 3215/13/13 
1e) (2) (2) 
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Recommended next steps for pathogen control include: 

+ Pathogen monitoring study: Assuming additional credit will be required for the TWA portfolios, pathogen 
monitoring studies may be needed to obtain more extensive pathogen credits through the RWF. 
Currently the State Board is sponsoring research to develop methods for the sampling of pathogens in 
wastewater matrices. Findings from this effort—including SOPs—should be leveraged during the 
development of the test plan, and all efforts should be undertaken in conjunction with both DDW and 
the IAP. 

+ Enhanced RO crediting: In lieu of investing in additional pathogen control barriers, higher credits can be 
sought to increase redundancy. DDW has approved enhanced RO crediting (beyond the traditional 
credits assigned with electroconductivity and TOC monitoring) for the first time in San Diego's Title 22 
Engineering Report for the augmentation of the Miramar Reservoir. San Diego will use the monitoring of 
strontium—an inorganic species in the wastewater—to conservatively achieve 3-log reduction credit for 
RO. Based on testing at San Diego's demonstration Pure Water Facility, it is anticipated that credits of 
3.5-log or higher will be routinely demonstrated. 

+ Surface water treatment plant crediting: The fate of the surface water treatment plant remains uncertain 
for RWA projects based on DDW’s comments in the second edition of the DPR Regulatory Framework. 
Evidence of their continued interest in this topic includes the State Board's sponsoring of WRF project 
5049, “Benefits and Challenges in Pathogen Removal When Blending Advanced Treated Water with Raw 
Water Upstream of a Surface Water Treatment Plant in DPR.” Participation in this project or other similar 
efforts may be useful to help drive the regulatory conversation and argue for the inclusion of surface 
water treatment plant credits in RWA scenarios. 


6.1.2 Chemicals 


6.1.2.1 Portfolio 1b RWA 


As described in Section 3, 03/BAC has been shown to control of both chemical peaks and low-molecular- 
weight, unknown contaminants. In addition to these barriers at the AWPF, the RWA scheme relies on a 
number of other barriers to reduce the concentration of toxic chemicals, including enhanced source control, 


a high-quality feed water that has undergone both biological nutrient removal and tertiary filtration, and 
blending with other source water, and treatment at the surface water treatment plant. 


6.1.2.2 TWA Portfolios 


The TWA train incorporates air stripping as an additional layer of protection against chemicals. This barrier 
helps compensate for the reduction in blending and the loss of the downstream drinking water treatment 
plant in the TWA portfolios. Air stripping adds to the train’s robustness by enhancing the volatilization of 
VOCs. The air stripping has been designed to provide >90 percent removal of THM, a volatile DBP commonly 
found in AWPF effluents, though it is also intended to control other volatile chemicals, both known and 
unknown. Decarbonators are included in the TWA treatment train to provide both air stripping for VOC 
removal and pH adjustment. 

While temperature is a consideration for DPR, the need for temperature control should be considered on a 
case-by-case basis. The treated surface water from Penitencia and Rinconada WTPs is very close in 
temperature to the WW effluent from SJ/SC RWF. In these TWA portfolios, the temperature difference was 
about 1 to 2 degrees Fahrenheit, which did not indicate a need specifically for temperature reduction. 


6.1.2.3 Chemical Control Summary and Next Steps 


Based on the scoring rubric described in Table in Section 3.7, the RWA and TWA trains fall into the “light 
blue” and “medium blue” categories, respectively (Table 6-5). The RWA train is assigned a higher ranking 
due to the fact that it provides a wider set of barriers against toxic chemicals than the TWA options, including 
downstream treatment at the Penitencia WTP and blending. Because the requirements for chemical control 
in DPR remain undetermined, an approach with a broader set of barriers may be easier to permit. 


Table 6-5. Regulatory Considerations for Chemical Control in the RWA And TWA Portfolios 
Portfolio: 1b RWA 

High-quality WW to FAT train with enhanced 
robustness and multiple additional barriers 
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Recommended next steps for chemical control include: 

+ Track the recommendations from the State Board’s DPR-4 Research Project: The State Board is 
currently supporting the DPR-4 research effort to understand the requirements to control chemical 
peaks and unknown contaminants. Findings from this effort are expected in the near future (by summer 
of 2020). Based on DDW’s interaction with the DPR-4 team, they are likely to have further defined what 
requirements they will impose on DPR trains for chemical control. 


+ Develop additional blending analysis: The State Board is likely to be interested in understanding the 
extent of blending that the DPR projects will provide. Additional efforts to characterize how much 
blending occurs at different locations (spatial) in the distribution system and at different times of the day 
or the year (temporal) will likely be valuable for future DDW interactions. Per feedback from DDW at the 
June 9, 2020 meeting, they do not anticipate that there will be a blending requirement for TWA 
scenarios. Consequently, the fact that Portfolio 1c provides minimal to no blending at some points of the 
distribution system should not impact its feasibility. 


6.1.3 Source Control 


Given the uncertainty in the future requirements for the enhancements needed for DPR source control 
programs and the lack of additional direction from DDW during the June 9, 2020 meeting, all portfolios were 
assigned the “medium blue” scoring (Table 6-6), as described in Table . This scoring was assigned under the 
assumption that all the portfolios would be able to make the necessary enhancements to meet the stringent 
future source control requirements. Next steps for this topic include staying abreast of the findings from the 
State Water Board’s source control panel when they are released later this year. This report is likely to 
influence the State Board's future source control requirements, and so it can be used to understand what 
the future modifications to source control might require. 


In addition to understanding the outcomes of the State Water Board's report, the IAP also recommended 
that Valley Water “[...] begin to discuss and document the details of the [source control] enhancements (for 
example, specific enhancements, responsible parties, communication between partners, response and 
enforcement of requirements) with the various [project] partners,” (Crook et al. 2020). Given that enhanced 
source control requires cooperation with the future project partner(s) supplying source water, initiating 
dialogue among the potential partners early can assist with smooth implementation of a future program. 


Table 6-6. Regulatory Considerations for Source Control in the RWA and TWA Portfolios 


Portfolio: 
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6.1.4 Monitoring and Control 
6.1.4.1 Portfolio 1b RWA 


While an enhanced monitoring and control system will be a critical feature of all DPR systems, the 
requirements for any given portfolio must also take into account other barriers. In the RWA portfolio 1b, a 
number of additional barriers have been provided that reduce the system’s reliance on monitoring and 
control for public health protection. These barriers include: 


+» Pathogen control with a high degree of redundancy 

+ Robustness against chemicals with the addition of O3/BAC pre-treatment 

+ Retention time in the pipeline and 3-MG purified water tank near Penitencia WTP 
+ Blending of purified water with other potable source waters 

* Source control program meeting DPR requirements 


The monitoring and control system for RWA will require significant enhancements over the GWR portfolios, 
but the stringency required is balanced by the system's multiple, additional barriers. Consequently, the RWA 
portfolio receives the “medium blue” ranking for DPR monitoring and control. 


Note that this ranking assumes that the purified water serves as a source water to the Penitencia WTP 
alone. Distributing the purified water to additional water treatment plants or the LGRP via the Central 
Pipeline may significantly increase the complexity of the control and coordination needed for the system. 


6.1.4.2 TWA Portfolios 1c and 1d 


Compared to the RWA portfolio, the TWA portfolios provide a lower degree of pathogen redundancy, meaning 
that the system will be more reliant on failure response to protect public health. This will likely increase the 
degree of monitoring and control of these systems compared to RWA. The barriers provided by the TWA 
trains that will impact their requirements for monitoring and control include: 


+ Pathogen control with a moderate degree of redundancy 

+ Robustness against chemicals with the addition of Os/BAC pre-treatment and air stripping 
+ Retention time in the baffled clearwell of the AWPF providing 8 hours of response time 

* Source control program meeting DPR requirements 


One element that differentiates TWA portfolios 1c and 1d is the degree of available blending with other 
source waters. In certain parts of the distribution system, Portfolio 1c will provide minimal to no blending, 
particularly at the initial turnouts downstream of the tie-in to the Milpitas Pipeline. As the water travels down 
the pipeline and approaches the Penitencia WTP it will blend with the potable supplies from the WTP. The 
degree of blending available for local delivery to the cities of San José and Santa Clara remains unclear. 
Portfolio 1d, however, includes blending with other treated water supplies at the mixing vault near 
Penitencia WTP. As a result, Portfolio 1c may need a greater degree of monitoring and control than 1d. While 
the system may need to adapt to account for lower degrees of blending, DDW clarified at the June 9, 2020 
meeting that blending is unlikely to be a requirement for TWA projects, maintaining the feasibility of projects 
like Portfolio 1c that may provide no blending. DDW also clarified that purified water in TWA applications that 
connect directly to the distribution system will be viewed as potable water supply, similar to incorporating 
other potable water supplies. However, some degree of treated water blending may still be considered 
beneficial in terms of corrosion control, aesthetics, and environmental justice. 


Based on this discussion, Portfolio 1c and 1d fall into the “dark blue” and “medium blue” categories for 
monitoring and control requirements, respectively. 


6.1.4.3 Monitoring and Control Summary and Next Steps 


Based on the scoring in Table 6-7, the DPR portfolios receive either “medium blue” or “dark blue” rankings 
for monitoring and control. 


Table 6-7. Regulatory Considerations for Monitoring and Control in the RWA and TWA Portfolios 
Portfolio: 
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Recommended next steps for monitoring and control include: 

+ Engage in WRF research project 4954: Valley Water is currently an agency partner on WRF Project 4954 
“Integration of High Frequency Performance Data for Microbial and Contaminant Control in Potable 
Reuse Treatment Systems” that seeks to develop and test a system for the rapid detection and 
response to failures. Findings from this study will likely provide useful information for future DPR 
demonstration testing at Valley Water and other agencies interested in DPR. 


+ DPR demonstration testing: The first agencies to pursue DPR projects will likely pursue testing to 
demonstrate their projects’ ability to protect public health. Whether such testing will be a requirement in 
the future regulations is unclear, though such investments are often made to build support for the 
project with the regulators, public, IAP, and other stakeholders. Demonstration testing provides an 
excellent opportunity to develop and evaluate a DPR monitoring and control system. 


6.1.5 Retention and Response Time 


6.1.5.1 Portfolio 1b RWA 


Portfolio 1b provides retention time prior to distribution in the conveyance infrastructure, in the 3-MG 
purified water tank, and through treatment in the Penitencia WTP. Based on a flowrate of 24 mgd, this 
infrastructure should provide more than 8 hours of retention time to initiate failure responses. Based on this 
evaluation, Portfolio 1b achieves the “medium blue” ranking for retention and response time. 


6.1.5.2 TWA Portfolios 


All of the TWA portfolios include an 8-hour baffled clearwell to provide time to respond to upstream 
treatment issues. This clearwell also provides hydraulic buffering to help manage demands in the 
distribution system and a location from which to divert off-spec water prior to distribution. 


6.1.5.3 Retention and Response Time Summary and Next Steps 


Based on the scoring in Table 6-8, the DPR portfolios receive “medium blue” rankings for retention and 
response time. Future efforts should seek to demonstrate that this level of retention time—in conjunction 
with the enhanced monitoring and control system—can detect and respond to any excursions or failures that 
occur at the AWPF. The findings from such an effort could be used to justify providing shorter retention 
times, assuming it could be demonstrated that it would not jeopardize public health. 


Table 6-8. Regulatory Considerations for Retention and Response Time in the RWA and TWA Portfolios 
Portfolio: 
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6.1.6 TMF Capacity 


Portfolios 1b, 1c, and 1d involve two large agencies—Valley Water and City of San José—that have an existing 
track-record of experience in advanced treatment and recycled water. Given this investment, it is presumed 
that these agencies will meet the State Board's initial bar for TMF capacity. Nevertheless, additional efforts 
will likely be required (even of the experienced agencies) to demonstrate that public health can be reliably 
protected under the more rigorous requirements of DPR. DDW has signaled that interagency coordination 
will be of greater importance for DPR to ensure that all elements of the system—from source control through 
distribution—are optimized for public health protection. Examples of heightened coordination include the 
need for enhancements to source control programs and potential future requirements for the optimization of 
wastewater treatment plants feeding DPR AWPFs. Agreements specifying these roles and responsibilities will 
likely be of greater importance than in IPR settings to ensure stable partnerships. 


6.1.6.1 Portfolio 1b 


Of the DPR scenarios, Portfolio 1b provides the most diverse set of barriers to protect against public health 
threats, including source control, blending, storage, and treatment at both the AWPF and Penitencia WTP. By 
spreading protections across these multiple treatment and management barriers, it is less reliant on a 
complex, sophisticated AWPF treatment and control system to protect public health. It is therefore likely to 
have lower TMF requirements than the TWA scenarios. As described in previous sections, however, multiple 
additional efforts may be required of any DPR project to further demonstrate this capacity. As with the IPR 
scenarios, the lack of existing interagency agreements may present a regulatory challenge for TMF. 


6.1.6.2 Portfolios 1c and 1d 


The TWA portfolios rely more heavily on the AWPF than the RWA and IPR scenarios. In line with the State 
Water Board's guidance, the TMF requirements of the agencies pursuing TWA will likely be highest due to the 
number and different types of treatment processes, monitoring, and control points. As with Portfolio 1b, the 
TWA portfolios will likely be required to undertake additional efforts to demonstrate this capacity. The lack of 
existing interagency agreements also poses a challenge for TMF in these portfolios. 


6.1.6.3 TMF Summary and Next Steps 


Based on the scoring in Table 6-9, the DPR portfolios receive “dark blue” rankings for TMF capacity. Multiple 
“next steps” listed in the DPR sections above will contribute to the agencies’ TMF capacity, particularly those 
efforts that demonstrate the agencies’ ability to coordinate and address the major DPR challenges. Positive 
outcomes from these efforts will help demonstrate TMF capacity and may allow the projects to achieve 
higher rankings for this category, i.e., to move up from “dark blue” to “medium blue” rankings. 


Table 6-9. Regulatory Considerations for TMF in the RWA and TWA Portfolios 


Portfolio: 
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Recommended next steps for TMF capacity include: 


+ DPR demonstration project and research testing: As described previously, testing will be critical to 
demonstrate to the regulators, public, and other stakeholders that solutions can be implemented to 
address DPR challenges. Important topics to include in demonstration testing include those mentioned 
in this section, such as enhanced monitoring and control systems, verification of a system’s ability to 
meet risk-based standards for pathogen control, and evidence that the treatment and management 
barriers can effectively address chemical peaks and unknowns. Based on the potable reuse experience 
in California, this type of demonstration testing is typically critical for the pioneering projects (e.g., 
Orange County Water District's groundwater injection project, San Diego's surface water augmentation 
project) in any new potable reuse paradigm. The need for demonstration testing will therefore be 
dependent on how quickly Valley Water and its partners intend to pursue DPR. Projects can reduce the 
need for such testing by waiting and relying on the experience of other agencies’ projects. By leveraging 
others’ experience, a project can reduce its investment in time and resources needed to design, test, 
and engage its stakeholders. Waiting for the development of regulations also provides better clarity for 
project planning. On the other hand, this approach requires a longer implementation timeline since it 


relies on the other agencies implementing projects and gaining experience for the industry at large. 
Pursuing a project prior to the development of regulations also allows its sponsors to help shape and 
control these requirements. 

+ Further assessment of TMF capabilities among the portfolios: As noted in Section 4.1.6, the IAP 
recommended that additional TMF capability criteria be developed to facilitate a comparison of TMF 
capability among the portfolios. Additional evaluation criteria such as availability of source water, 
funding ability, willingness of agency partners to collaborate, and status of interagency agreements were 
recommended by the IAP. The IAP also highlighted the importance of finalizing interagency agreements, 
as project feasibility will be based on a shared understanding among participating partner agencies. 


+ Continue to engage partners on interagency agreements: Based on feedback from DDW and the IAP, 
agreements that provide definition on the roles and responsibilities of the various agencies will be even 
more important for TMF assessments in DPR. The existence of such agreements demonstrates the 
project’s ability to ensure the reliability of the potable reuse system from wastewater collection through 
distribution. Topics of interest for such agreements could include defining the requirements for 
enhanced source control programs, the quality of the secondary or tertiary effluent that is acceptable as 
a feed water to the AWPF, and who is responsible for upgrades and maintenance of the system. 


+ Regulator and IAP engagement: Maintaining interactions with the regulators and IAP are helpful for 
demonstrating TMF capacity regardless of the type of reuse, though it is particularly important for a new 
paradigm like DPR. Testing and research efforts should be done with the participation of DDW and the 
IAP to ensure that testing plans focus on the key issues of concern in their eyes and that the findings 
and conclusions benefit from their peer review and comments. 


6.1.7 Additional Operational Modes for Greater TWA Flexibility 


Valley Water is also evaluating ways to gain additional operational flexibility by blending the potable TWA 
sources into its Central Pipeline. In this way, TWA supplies could be distributed across the county for various 
end uses, including the LGRP and Rinconada WTP. Per discussions with DDW at the June 9, 2020 meeting, 
they stated that this configuration would likely not require that the downstream end uses obtain additional 
permits for potable reuse (e.g., GWR and RWA permits at LGRP and Rinconada WTP, respectively). Assuming 
the TWA water introduced into the drinking water distribution system meets the requirements for potable 
water, it would be viewed as any other potable source and suitable for downstream applications. 


Nevertheless, this configuration may require modifications to other permits to account for an additional 
water source that will be discharged to the environment (e.g., at the LGRP) and be used as a new source to a 
drinking water treatment plant. For this Master Plan, it is assumed that once potable water is introduced into 
the Central Pipeline it becomes raw water and would be viewed as such at Rinconada, LGRP, and 
environmental discharges, and would be subject to existing requirements at those points of connection or 
discharge. Additional conversations with DDW and the Regional Board are recommended to further pursue 
this option and validate this assumption. 


6.1.8 West County TWA Concept 


An additional TWA option that is being developed qualitatively is the West County TWA concept. Given that 
the same treatment train is assumed for this concept, it will likely receive similar rankings as TWA Portfolios 
1c and 1d. Based on feedback from DDW at the June 9, 2020 meeting, the presence of multiple source 
waters should not pose additional challenges for source control and monitoring and control beyond what 
was described in this section. The requirements for TMF capacity for this portfolio may also be elevated due 
to the larger number of entities that must be coordinated through interagency agreements. 


6.2 Environmental Compliance Criteria 


In general, DPR minimizes product water release into the environment because the AWPF effluent is 
introduced just upstream of a WTP or directly into the distribution system without passing through an 
environmental buffer. For most of the DPR portfolios and TWA concepts, the AWPF product water is 
contained within the WTP and distribution system, and therefore environmental requirements would not 
apply. However, the additional operational modes being considered by Valley Water—namely, the 
introduction of AWPF product water (potable water) into the Central Pipeline—would result in releases into 
the environment. The Central Pipeline has a number of turnouts into creeks in Santa Clara County and also 
provides water to the LGRP. Although the AWPF product water would be considered potable water at the 
time it enters the distribution system, it is unclear whether the Regional Board would require additional 
permits to allow the product water to be released into the environment or if the combined flow would be 
viewed as raw water and subject to existing discharge requirements. Additionally, the IAP’s proposed 
alternative permitting strategy introduced in Section 2.2 may be applicable to DPR scenarios such as this. 
Given the lack of precedents for permitting DPR projects, it may be easier to implement this strategy for 
these portfolios compared to the IPR portfolios. It will be important to receive feedback from the Regional 
Board regarding requirements that may be associated with this operational strategy. 


6.3 Summary of RWA and TWA Portfolios 


Asummary of the overall rankings for the DPR portfolios is presented in Table 6-10. Generally, the DPR 
portfolios contain more categories in the “medium blue” rankings, which is largely a reflection of the lack of 
regulatory certainty and existing precedents. Multiple new challenges need to be addressed and 
demonstrated to elevate the DPR rankings to the level of more established forms of reuse like GWR. 


Summary of public health regulatory considerations for the RWA and TWA po! 
Portfoli 


Pathogens 2315/13/13 © 2158/13/13 © 2158/13/13 


High-quality WW to FAT train with 
Chemicals enhanced robustness and (@) 
multiple additional barriers 


Source Control 


Monitoring and 
Control 


Retention and 
Response Time 


TMF 
Legend/O feast complet S meciumconoixty AER 


Of the DPR portfolios, RWA has the highest ranking, which reflects a number of considerations, including: 
+ The State Board views RWA as having a lower risk profile than TWA. 


* — The portfolio incorporates a broad range of treatment and management barriers that spread the burden 
of public health protection across a wider range of elements. 


* The RWA train provides the highest degree of treatment redundancy. 


The TWA portfolios have more topics that fall into the “medium blue” category given the lower degree of 

redundancy and the subsequent increased reliance on treatment, monitoring, and controls. 

As noted throughout the TM, there are multiple requirements that remain undetermined; assumptions have 

been made regarding topics such as minimum levels of pathogen redundancy, suitability of O3/BAC for the 

control of unknown chemicals and chemical peaks, and the role of the surface water treatment plant in 

RWA. In the June 9, 2020 meeting and the IAP Report, DDW and the IAP provided additional insight into the 

feasibility of the portfolios, and this feedback was included in this evaluation. Of note, DDW and the IAP 

provided additional clarity on the role of the surface water treatment plant, the importance of interagency 

agreements, and confirmation of the technical challenges related to topics such as monitoring and control. 

Interactions with the regulators and IAP should be used to solicit feedback on the feasibility of the DPR (and 

other IPR) portfolios. Based on feedback from DDW and the IAP, there were no components of the portfolios 

that were immediate “no-go” items that impacted feasibility. One key topic that the IAP addressed is surface 

water treatment plant crediting. The IAP noted the following: 

+ Some if not all of the current WTP LRV credits may be achieved, but further investigation is required 

«  Treatability studies will likely be required by DDW; however, full re-crediting of the WTPs may not be 
necessary under certain circumstances related to the level of blending of the AWPF product water with 
raw source waters 

Additional feedback on these and other topics will be important to solicit from DDW. Understanding their 

concerns will be critical for modifying the portfolios and/or addressing these issues through future efforts. 

These interactions should also seek to identify what work would be most productive in supporting the pursuit 

of the DPR portfolios. Demonstration testing will likely be a requirement for the initial projects pursuing DPR. 

Test plans should be developed in conjunction with both DDW and the IAP and could be used to address a 

multitude of issues, including: 

+ Demonstrating the effectiveness of a DPR-caliber monitoring and control system. 

+ Evaluating pathogen removal performance of the WWTP to gain additional LRV credits. 

* Testing alternative forms of surrogate monitoring to enhance LRV credit through RO. 

This information would help Valley Water to plan future efforts and advance preferred options for potable 

reuse. Continued interaction with the State Water Board, Regional Water Board, and IAP are encouraged. 


Section 7: Summary and Next Steps 


7.14 Summary 


The Master Plan contains seven potable reuse portfolios—including GWR, SWA, RWA, and TWA—that have 
been evaluated in this TM. The regulations for the existing forms of reuse—GWR and SWA—were used to 
develop a set of six criteria for evaluating the IPR portfolios. Ranks were assigned to each of the criteria 
based on a number of factors, including both regulatory certainty, number of precedents, and the experience 
of other permitted projects. The same six criteria were used to evaluate the DPR portfolios as well, though 
assumptions needed to be made in the development of rankings due to the fact that the State Board has not 
yet developed DPR regulations. In general, the regulatory clarity and larger number of precedents provided a 
clearer regulatory compliance pathway for GWR portfolios—the reuse type with the longest history in 
California. The uncertainty and lack of precedents made it more difficult to achieve the same clear pathway 
for DPR. Asummary of the rankings for the seven portfolios is shown in Table 7-1. 


ions for Public Health in the Potable Reuse Portfolios 


Reuse type: GWR SWA RWA/TWA 
Portfolio: la 2a/2b 4 Morgan Hill 1b RWA 1c TWA 1d TWA 
Pathogens Ne) @) {e) Oo oO) Oo @) 
Chemicals [e) (e) (2) {o) 
Source control (e) (e) oO oO 
Monitoring and control @) (S) ie) ‘@) 
Retention and response time (e) [e) ‘@) ‘@) 


Generally, the scoring shows a range of regulatory compliance complexity that moves from more 
straightforward compliance with the GWR portfolios to increasing complexity moving to SWA, RWA, and then 
TWA. As discussed throughout the document, many of the “medium blue” and “dark blue” rankings are not 
fixed, but are initial starting points based on the lack of clarity on specific topics. Future efforts could be 
used to make the regulators more comfortable with these topics (and therefore lead to an upgrade in 
scoring). Such efforts include additional demonstration testing, for example, that might be used to establish 
the public health protectiveness of a candidate treatment train or to demonstrate the proper functioning of 
an enhanced monitoring and control system. This and other next steps are presented in the following 
section. 

The IAP noted that of the potable reuse portfolios considered in this Master Plan, the GWR options 
(particularly Portfolio 1a) have the highest likelihood of meeting the desired project completion date of 2028 
given the maturity of the GWR regulations. That being said, the IAP cautioned that even the GWR options 
take a significant amount of time to implement and require strong partnerships with participating agencies. 
The medium and dark blue shading associated with TMF considerations for all of the portfolios assessed 
highlights this critical recommendation from the IAP that “the agreements required with partner agencies 
should be pursued in earnest now,” (Crook et al. 2020). 


The portfolios must also demonstrate compliance with environmental discharge considerations. Generally, 
each portfolio must present a plan to address compliance with ROC and—in all but the DPR portfolios— 
purified water released to the environment. A summary of the regulatory considerations for environmental 
compliance rankings in the seven portfolios is shown in Table 7-2. Note that if the TWA scenarios included 
the release of AWPF product water into the Central Pipeline, compliance with environmental regulations may 
be required. As noted in Section 6, communication with the Regional Board regarding the regulatory 
requirements that maybe applicable to this scenario is recommended. 


Table 7 jummary of Regulatory Consider: the Potable Reuse Portfolios 
Reuse type: GWR SWA RWA/TWA 
Portfolio: la 2a/2b 4 Morgan Hill 1b/1c/1d 
Environmental Discharge of Purified Water 

‘SF Basin Plan (o) o Oo (e) N/A 
California Toxics Rule ©) oi ‘Sj N/A 
SNMP ©) fe) re) N/A N/A 
Anti-degradation ©) (e) @ (@) N/A 
Chlorine residual (e) ©) Oo (8) N/A 


7.2 Next Steps 


This regulatory compliance TM represents an initial evaluation of issues that may impact the feasibility of the 
potable reuse portfolios in the Master Plan. The rankings provided here could move based on a number of 
factors, including engagement and feedback from regulators on the portfolios, greater clarity on the future 
regulatory requirements for DPR, and additional efforts by Valley Water and its partners to address or resolve 
the issues marked in “medium blue” and “dark blue.” A number of immediate next steps have been 
identified in the potable reuse sections, including: 


+ Demonstration testing of the potable reuse treatment systems 

* — Evaluation of enhanced monitoring and control systems 

+ Continued engagement with partners on interagency agreements 

+» Pathogen monitoring campaigns to support higher WWTP LRV credits 

+ Studies to evaluate the amount of blending available in the SWA, RWA, and TWA portfolios 

+ — Evaluation of surface water treatment plant performance and crediting in RWA scenarios and the impact 
of blending on requirements for treatability studies 

« Communication with the Regional Board regarding the feasibility of ROC management strategies 

* Communication with the Regional Board regarding AWPF product water release to confirm permitting 
requirements for all portfolios 

Additional studies and next steps should be considered during future phases of project implementation. 

Once greater clarity is obtained on which portfolio(s) will be carried into future phases, additional studies will 

need to be completed to further support those pursuits. These include reuse-specific studies such as: 


Tracer studies to confirm aquifer retention time (GWR). IAP recommended studies be done at gradients 
produced by mounding and at expected pumping rate at drinking water wells. 


Examination of source water interactions with the aquifer (GWR). IAP recommended including 
assessments of the fate and transport of TOC, VOCs, and trace metals in near shallow wells near LGRP. 


Hydrodynamic studies to confirm mixing and dilution requirements in SWA reservoirs 
Tracer studies to validate hydrodynamic models (SWA) 


Preliminary studies related to ROC discharge and AWPF product water release for all portfolios to 
confirm the applicable environmental requirements and the feasibility of compliance with those 
requirements 


Multiple years may be required to undertake the complete process of implementing a potable reuse project. 
Various steps are typically involved, starting with the development and testing of a potable reuse concept 
before moving into the design, permitting, construction, and start-up of the system. Two recently permitted 
projects—Monterey One Water's GWR project and San Diego's SWA project—were both pursued with 
expedited timelines and required more than 10 years for completion. Example timelines are presented for 
Monterey (Figure 7-1) and San Diego (Figure 7-2). 
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Figure 7-1. Project timeline for Monterey One Water's Pure Water Monterey groundwater recharge project 
The colors denote research and testing efforts (blue), permitting efforts (purple), and design and construction (orange) 
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Figure 7-2. Project timeline for the City of San Diego's North City Pure Water project for surface water augmentation 
Colors denote research and testing efforts (blue), permitting efforts (purple), and design and construction (orange) 


Section 8: NPR System Expansion 


Each of Valley Water's Partner Agencies already produce disinfected tertiary recycled water and do not have 
plans to produce other types of non-potable recycled water at this time. Therefore, only the requirements for 
disinfected tertiary recycled water are included in the summary provided in Table 8-1. The requirements are 
organized into categories for the protection of public health and the environment, as all non-potable end- 
uses for the recycled water impact both of these categories. 


Table 


jummary of Regulatory Requirements for 


infected Tertiary Recycled Water 


Requirements for Disinfected Tertiary Recycled Water (Non-potable Reuse) 


Public Health Criteria 


Treatment Criteria 


Oxidation and tertiary filtration complying with the following criteria: 

+ Coagulant addition upstream of filtration, as needed 

+ Filterloading rate < 5 gpm/sf 

+ Filter effluent turbidity < 2 NTU on a 24-hour average, < 5 NTU more than 5% of the time, and $ 10 NTU 
at any time 

Disinfection via: 

+ Chlorine providing 450 mg-min/L CT and at least a 90-minute modal contact time, OR a process that 
has been demonstrated to achieve 5-log virus reduction using the indicators F-specific bacteriophage 
MS2 or polio virus 

+ Total coliform bacteria from final effluent samples must not exceed a 7-day median concentration of 
2.2 MPN/100 mL, 23 MPN/100 mL more than once in any 30-day period, and 240 MPDN/100 mL at 
any time 


Source Control 


Must meet general industrial pretreatment and pollutant source control program requirements 


Monitoring and Control 


The following monitoring and control strategies are required: 

+ Flow rate measurement of filter effluent 

+ Turbidity measurement of filter influent and effluent 

+ Chlorine and flow rate measurement to monitor chlorine disinfection 

+ Daily (5 days per week) lab analysis of coliform samples 

+ Collection of online records from monitoring equipment for compliance 


+ DDW approval of a Title 22 Engineering Report detailing design criteria and monitoring and reporting 
strategies. 


Environmental Criteria 


Order 2016-0068-DDW, Water 
Reclamation Requirements 


The recycled water produced for non-potable uses shall: 
+ Not degrade groundwater and/or surface water 
+ _Notcreate nuisance conditions 


California Water Code Sections 1210- 
1212, Wastewater Effluent Water Rights 


Awastewater change petition must be filed with the Division of Water Rights if the recycled water project 
will decrease the amount of water in a waterway. This petition is submitted by the owner of the impacted 
wastewater treatment plant. 


The recycled water must comply with the requirements included in the SF Bay Basin Plan. Compliance with 


‘SF Bay Basin Plan the applicable water quality objectives (depending on the location of the project in Santa Clara County) 
must be demonstrated through the application process for producing non-potable recycled water. 
Santa Clara Subbasin SNMP Numeric groundwater quality objectives that align with the SF Bay Basin Plan for TDS, nitrate (as NOs), and 


nitrate plus nitrite (as N) 


The Master Plan does include options to expand the regional reliability of the recycled water systems through 
the linking of systems via interties. Assuming that the individual recycled water producers continue to meet 
the regulatory requirements for both their tertiary disinfected and environmental discharges, there should 
not be additional regulatory requirements for the systems. One issue that may need to be addressed relates 
to defining roles and responsibilities in an intertied system. To ensure compliance with all applicable 
regulations, coordination among the participating agencies will be critical, as the water being distributed to 
customers throughout Santa Clara County may come from a number of sources. This topic should be raised 
at a future meeting with both the State and Regional Boards. 


Section 9: ROC Management 


The primary approach for ROC management identified by GHD for all portfolios involves the discharge of ROC 
into South San Francisco Bay. The exception to this is the SWA portfolio, where the AWPF is located at 
Morgan Hill and discharge to the Bay is not feasible. GHD analyzed each portfolio to develop ROC 
management strategies that comply with the SFB Basin Plan and the CTR. GHD’s assessment of ROC 
discharge compliance with the applicable environmental requirements identified some contaminants that 
may pose environmental compliance issues, depending on the ROC management strategy and the location 
of ROC discharge. For GHD’s complete analysis, refer to Task 6 - Evaluation of ROC Management Options 
Final Report (GHD 2020). 


As part of the master planning process, the IAP reviewed GHD’s ROC management strategies and provided 
feedback regarding the feasibility of the approaches considering compliance with discharge requirements 
and the overall project schedule. In addition to summarizing GHD’s results and ROC management strategies, 
the following section includes the IAP’s recommendations and further assessment regarding the relative 
complexity of ROC discharge compliance. 


9.1 Overview of Applicable Environmental Discharge Requirements 


Compliance with the SFB Basin Plan has established beneficial uses for the water within the SF Bay Basin 
and defines associated narrative and numeric water quality objectives to preserve the beneficial uses. The 
CTR defines additional numeric water quality objectives for toxic pollutants. All discharges that enter the 
waters protected by the SFB Basin Plan (surface and groundwater) must comply with all applicable narrative 
and numeric water quality objectives. For each GWR portfolio, a ROC waste stream will be generated during 
RO treatment that will be discharged into receiving waters included in the SFB Basin Plan. 


In order to assess compliance with the applicable water quality objectives, GHD estimated the water quality 
of the undiluted ROC for each portfolio and compared it with the USEPA’s Priority Pollutants List. Through 
their analysis, a number of constituents were identified to have the potential to cause future compliance 
issues. The constituents identified were dependent on the source water quality and location of ROC 
discharge—San José, Palo Alto, or Sunnyvale. Table 9-1 provides a summary of GHD’s preliminary estimate 
of constituents that need to be addressed through ROC management, based on the 95t® percentile 
concentrations in the ROC. 


Table 9-1. Summary of GHD's estimate of constituents that require ROC management for regulatory compliance 


San José Palo Alto Sunnyvale 

Portfolio 1a Portfolio 2a and 4 Portfolio 2b and 4 
Copper Copper Copper 
Cyanide Cyanide Cyanide 
Nickel Nickel Nickel 
Selenium Selenium Selenium 
Zinc Zinc Dibromochloromethane 
Dibromochloromethane Dichlorobromomethane 
Dichlorobromomethane Zinc 


To address the potential concerns, GHD developed various ROC management strategies and evaluated their 
ability to comply with the SFB Basin Plan and CTR. As a first step, dilution with available wastewater effluent 
was considered. GHD assessed each portfolio to determine what percentage of the target AWPF production 
flow could be met when considering the benefits of dilution alone. In this case, a 100 percent value means 
that dilution alone would allow the project to meet 100 percent of its target AWPF capacity. Table 9-2 
summarizes GHD’s results for multiple production scenarios considering various assumptions for constituent 
concentrations used to determine compliance with the average monthly effluent limit (AMEL) and the 
maximum daily effluent limit (MDEL). Note that compliance with existing requirements for selenium and zinc 
were not considered while developing these production target percentages (see Table 9-2 footnote). GHD’s 
report (GHD 2020) provides additional details regarding the assumptions, target flows, and production flows 
used to determine the percent of production results presented in Table 9-2. 


et Achieved for Each Portfi 


Summary of GHD's Results Showing Percent of Product 


% of Production Target Met % of Production Target Met 
% of Production Target Met Assuming 95 Percentile Assuming 95" Percentile Assuming 95" Percentile 
MDEL and Average AMEL MDEL and 95" Percentile MDEL and 95" Percentile 
(Contaminant of Concern) AMEL AMEL 
2035 Lower 2035 Upper 
Portfolio 2025 Bound Bound 2035 Lower Bound Lowest Daily Flows by Month 
Portfolio 1 100% 100% 100% 100% NVA 
San José (None) (None) (None) (None) 
Portfolio 2a 82% 73% 81% 46% 51% 
Palo Alto (Copper) (Copper) (Copper) (Copper) (Copper) 
Portfolio 2b 51% 45% 51% 3% N/A 
‘Sunnyvale (Copper) (Copper) (Copper) (Copper) 
Portfolio 4 92% 88% 92% 52% NVA 
‘Sunnyvale (Copper) (Copper) (Copper) (Cyanide) 
Portfolio 4 68% 62% 64% 27% 30% 
Palo Alto (Copper) (Copper) (Copper) (Copper) (Copper) 


a. GHD's results showed potential compliance issues with selenium for Portfolios 2a, 2b, and 4. Due to ongoing assessments by the EPA (Aquatic 
Life and Aquatic-Dependent Wildlife Criteria for Selenium in California's San Francisco Bay and Delta, 2016) and USGS (Status of Selenium in 
South San Francisco Bay - A Basis for Modeling Potential Guidelines to Meet National Tissue Criteria for Fish and a Proposed Wildlife Criterion 
for Birds, 2018), a compliance determination was not made by GHD and additional management approaches were not considered for 
minimizing the threat of selenium in the ROC discharge. Additionally, GHD’s analysis notes that zinc had previously been eliminated as a 
concern due to its low attenuation factor, but that upon further analysis, GHD recommended further evaluating zinc. 


As shown in Table 9-2, blending with available wastewater was estimated to be insufficient for portfolios that 
include ROC discharge at Palo Alto (Portfolios 2a and 4) and Sunnyvale (Portfolios 2b and 4). In addition to 
considering constituents regulated by the CTR, other compliance considerations were qualitatively assessed 
by GHD, such as (1) the potential for exceedance of the selenium water quality objective in Portfolios 2a, 2b, 
and 4, (2) current and future nutrient concerns, (3) acute and chronic toxicity, and (4) contaminants of 
emerging concern. To address these potential issues and the lack of dilution required for Palo Alto and 
Sunnyvale portfolios, GHD developed a number of ROC management options, including: 

+ Blending and discharge using an existing outfall 

* Blending and discharge under a separate permit and/or an innovative permitting strategy 

« Enhanced mixing outfall 


+ Discharge to a deep water outfall 


+ Evaporation ponds 


Other strategies, including ROC treatment and deep well injection, were eliminated from further 
consideration through the evaluation process. ROC treatment was found to be ineffective at reducing some 
of the constituents that may cause compliance issues such as chelated metals and selenium, and the IAP 
noted that the proposed treatment strategies are unlikely to be implemented within the project schedule 
timeline (Crook et al. 2020). Deep well injection was eliminated due to Valley Water’s commitment to 
preserving their local groundwater resources. It is also important to note that, when considering the 
feasibility of the proposed ROC management strategies, further investigation regarding compliance with 
selenium, zinc, acute and chronic toxicity, the potential for future stricter nutrient limitations, and 
contaminants of emerging concern should be considered during future phases of project selection and 
implementation because these parameters were not quantitatively addressed in GHD’s analysis. 


The ROC management strategies for the DPR portfolios were not evaluated separately because they would 
be the same approaches as described for the GWR portfolios. One potential benefit of the DPR scenarios 
compared to the GWR options is that RWA and TWA treatment trains include ozone and BAC pretreatment 
prior to MF and RO. As described in Section 3.3.1, 03/BAC can reduce the concentration of CECs and 
organics in both the purified water stream and the ROC. This improved ROC quality may be beneficial in the 
future permitting of the DPR trains compared to GWR. 


9.2 Summary of ROC Management Strategies 


Considering the various ROC management strategies, GHD selected feasible approaches for each project 
portfolio. The following subsection further describes the ROC management strategies, noting which portfolios 
they apply to, the general challenges associated with each strategy, as well as portfolio-specific constraints. 


Blending with discharges at existing outfalls. The ROC management option recommended by the IAP is to 
blend the ROC with treated wastewater effluent and discharge through an existing outfall. Their rationale for 
recommending this approach was that this may be the only one achievable by the 2028 timeline (Crook et 
al. 2020). One issue with this approach, however, is that it would constrain the capacity at both Palo Alto 
(Portfolios 2a and 4) and Sunnyvale (Portfolios 2b and 4) to levels lower than the target annual permeate 
production (Table 9-2). To address this, the IAP recommended that alternative compliance standards be 
discussed with the Regional Board including the use of mass-based effluent limits in lieu of concentration- 
based limits. The IAP also recommended that Valley Water pursue inter-agency agreements to define each 
entity's roles and responsibilities related to NPDES permitting of the ROC discharge, as one permit would 
likely govern the commingled discharge of the ROC and treated wastewater effluent. Recommended next 
steps to address the potential challenges associated with this approach are to (1) further discuss this 
strategy and alternative compliance approaches with the Regional Board and other agencies with 
jurisdiction, and (2) work to obtain the necessary inter-agency agreements required for permitting the ROC 
discharge. 


Blending at a new outfall near an existing outfall. Another approach applicable to the San José GWR Portfolio 
(Portfolio 1a) involves the discharge of ROC through a new outfall that extends just beyond the current 
outfall weir at the SJ-SC RWF. The benefit of this approach is that it meets the target production goals for the 
project and complies with discharge limits according to GHD’s analysis. Unlike most precedents, the 
blending of the two flows would occur in the environment and not prior to discharge. This novel approach 
should be discussed with the Regional Board to ensure that dilution credit from the SJ-SC RWF effluent 
would still be allowed. There is also the potential for complex regulatory oversight associated with building 
the new outfall, which could result in schedule delays throughout the implementation process making it 


difficult to meet the proposed project deadline of 2028 (Crook et al. 2020). Finally, although the discharge 
from SJ-SC RWF and the ROC would be separated, there would still likely be coordination required between 
Valley Water and the City of San José for the NPDES Permit due to the proposed proximity of the discharges 
and the potential to receive dilution of the ROC by the treated wastewater effluent. Recommended next 
steps include (1) discuss the proposed approach with the Regional Board and other agencies with 
jurisdiction, (2) evaluate schedule and permitting requirements for implementing a new outfall, and (3) work 
to obtain the necessary inter-agency agreements required for permitting the ROC discharge. 


Blending at a new outfall with enhanced mixing. Another ROC management strategy that would be applicable 
to all GWR portfolios is the development of a new outfall that could provide enhanced mixing of the ROC in 
the SF Bay. This strategy may have challenges due to the environmental dilution required to be in 
compliance with discharge requirements for all constituents (Table 9-1) as well as the potential for complex 
regulatory oversight associated with building a new discharge outfall through endangered species habitat. 
Additionally, GHD noted that a new outfall to provide enhanced mixing was proposed by Palo Alto in the 
1980s but was denied due to environmental impact concerns, and so the approval of this approach may be 
uncertain for Portfolios 2a and 4. These challenges may result in significant schedule delays similar to those 
noted for building a new outfall in San José. The benefits of this approach include the potential to receive 
more dilution credit than what is achieved at the existing outfalls, and the potential to avoid inter-agency 
agreements for the NPDES permit because Valley Water may be able to obtain their own, separate permit. 
Recommended next steps associated with this strategy include (1) further assess potential dilution credit 
that could be achieved depending on outfall design, (2) discuss approach with Regional Board and other 
agencies with jurisdiction (e.g., California Department of Fish and Wildlife, San Francisco Bay Conservation 
and Development Commission, etc.) to understand the feasibility of developing a new outfall, and (3) 
evaluate schedule requirements for implementing a new outfall. 


Blending at a deep water outfall. The use of a deep water discharge outfall is only applicable to Portfolios 2a 
and 4 because an existing outfall is located near Palo Alto, and may have enough capacity to accept the ROC 
produced in these portfolios. This outfall may also allow for increased dilution credit compared to using an 
existing outfall, and would allow the AWPF to meet production capacity per GHD’s analysis. However, 
challenges associated with this approach include the need for potentially complex inter-agency agreements 
with both the City of Palo Alto and Silicon Valley Clean Water as well as important unknowns such as whether 
the capacity of the outfall can accommodate the ROC and what level of dilution would be achieved. 
Recommended next steps for this strategy include (1) verify the capacity and dilution of the existing deep 
water outfall, (2) evaluate schedule requirements for connecting to this existing outfall, and (3) work to 
obtain inter-agency agreements to define roles and responsibilities for permit compliance. 

Evaporation ponds. This approach is only applicable to the SWA portfolio at Morgan Hill. This strategy 
proposes the use of lined evaporation ponds covering an area of approximately 115 acres. Valley Water 
does not currently own land available for this purpose, and so the location of the evaporation ponds would 
be determined during future planning for this portfolio. Regulatory compliance challenges with this portfolio 
would depend on the land selected for this purpose, and what, if any, beneficial uses the land has been 
identified to have. Until this ROC strategy is more clearly defined, the potential regulatory compliance 
challenges associated with the approach are unclear. Recommended next steps associated with this 
strategy include (1) identify a suitable location for the evaporation ponds, (2) discuss regulatory approach 
with Regional Board and other agencies with jurisdiction, and (3) evaluate schedule requirements for 
implementing a new outfall. 


Table 9-3 summarizes the strategies GHD evaluated, highlighting the challenges and benefits associated 
with the approach and recommended next steps for Valley Water to consider during future phases of project 
selection and implementation. 


ROCM Approach 


Portfolio Applicability 


Table 


Approach Benefits 


erview of ROC Management Strategies Evaluat 


n (GHD 2020) 
Approach Challenges 


Recommended Next Steps 


1. Existing Outfall & IAP 
Recommendation 


Use existing outfall and rely on blending 
with current discharge 


Portfolio 1a - San José 


Based on GHD’s analysis, discharge would be compliant with applicable 
discharge requirements 


Based on GHD’s analysis, meets target AWPF production capacity 


May provide the fastest permit approval process due to avoidance of 
developing a new outfall 


Anew permit would be necessary that would require coordination 
between Valley Water and City of San José 


Inter-agency agreements would be required to commingle discharge flows 


Further discuss regulatory approach with Regional Board and other 
agencies with jurisdiction 

Obtain inter-agency agreements to define roles and responsibilities for 
permit compliance 


Portfolio 2a - Palo Alto 
Portfolio 2b - Sunnyvale 
Portfolio 4 - Palo Alto and Sunnyvale 


Based on GHD's analysis, discharge would be compliant with applicable 
discharge requirements if the AWPF production rate is lowered to ensure 
sufficient blending 


May provide the fastest permit approval process due to avoidance of 
developing a new outfall 


There is uncertainty regarding the willingness of the Regional Board to 
consider alternative compliance assessments such as mass-loading 
based objectives 


Recycled water capacity is limited due to minimum discharge needed for 
dilution: 


+ 2a: 46% - 82% of target capacity (depending on assumptions) 
+ 2b: 3% - 51% of target capacity 

+ APA:27% - 68% of target capacity 

+ ASV: 52% - 88% 


Anew permit would be necessary that would require coordination 
between Valley Water and City of Palo Alto/Sunnyvale 


Discuss regulatory approach with Regional Board and other agencies with 
jurisdiction and determine whether alternative limits such as mass-based 
requirements could be applied 

Obtain inter-agency agreements to define roles and responsibilities for 
permit compliance 


2. New Outfall 


Blending at a new outfall near an existing 
outfall 


Portfolio 1a - San José 


Based on approach assumptions, discharge would be compliant with 
applicable discharge requirements 


Based on GHD's analysis, meets target AWPF production capacity 


Dilution with San José discharge in the environment (rather than prior to 
discharge) may limit ability to receive dilution credit 


New outfall may not be feasible by 2028 due to environmental regulatory 
requirements (endangered species present) 

Anew permit would be necessary that would require coordination 
between Valley Water and City of San José 


Further discuss regulatory approach with Regional Board and other 
agencies with jurisdiction 


Evaluate schedule requirements for implementing a new outfall 


Obtain inter-agency agreements to define roles and responsibilities for 
permit compliance 


3. New Outfall with Enhanced Mixing 
Discharge at a new enhanced mixing outfall 


Portfolio 1a - San José 

Portfolio 2a - Palo Alto 

Portfolio 2b - Sunnyvale 

Portfolio 4 - Palo Alto and Sunnyvale 


May offer ability to receive more dilution credit compared to existing 
outfall or building a new shallow outfall 


Based on GHD’s analysis, meets target AWPF production capacity 


May not require coordination with the Project Partner to obtain an NPDES. 
Permit 


New outfall may not be feasible by 2028 due to environmental regulatory 
requirements (endangered species present) 


The amount of dilution achieved by the new outfall still needs to be 
confirmed and is not guaranteed 


Development of an outfall extension at Palo Alto was not permitted in the 
1980s, and so approval for this approach is not certain 


Further assess potential dilution credit that could be achieved depending 
on outfall design 


Discuss regulatory approach with Regional Board and other agencies with 
jurisdiction 
Evaluate schedule requirements for implementing a new outfall 


4. Deep Water Discharge Outfall 


Discharge at an existing deep water outfall 
at SVCW 


Portfolio 2a - Palo Alto 
Portfolio 4 - Palo Alto 


May offer ability to receive more dilution credit compared to Option 1 
Based on GHD's analysis, meets target AWPF production capacity 


The capacity of the outfall is unknown and must be verified 

Anew permit would be necessary that would require coordination 
between Valley Water and Silicon Valley Clean Water and the City of Palo 
Alto 


Verify capacity and dilution of the existing deep water outfall 
Evaluate schedule requirements for connecting to the existing outfall 


Obtain inter-agency agreements to define roles and responsibilities for 
permit compliance 


5. Evaporation Pond 


Discharge into a lined evaporation pond in 
Morgan Hill 


‘SWA Portfolio 


Provides a potential option for disposal of ROC produced far from the SF 
Bay 


There may be other site-specific benefits that may arise after a feasible 
location is identified 


Requires a significant amount of land that would need to be obtained by 
Valley Water 


There may be other site-specific challenges that may arise after a feasible 
location is identified 


Identify a suitable location for the evaporation ponds 

Discuss regulatory approach with Regional Board and other agencies with 
jurisdiction 

Evaluate schedule requirements for connecting to the existing outfall 
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Section 1: Overview of Water Reuse Policy in California 


This section of the technical memorandum presents a brief history and overview of water reuse policy in 
California, including relevant regulations, regulatory agencies’ responsibilities, recycled water in Santa Clara 
County, and recycled water regulatory structure. 


1.1 History and Relevant Regulations 


For more than a century, California has been effectively using recycled water as a non-potable water supply. 
As freshwater demand exceeds supply, recycled water is a highly attractive water supply option. For several 
decades, recycled water has been used for agricultural and landscape irrigation, groundwater recharge 
(GWR) (indirect potable reuse [IPR]), environmental and recreation enhancement, industrial applications and 
cooling, and to prevent seawater intrusion. Planned IPR by GWR of potable aquifers has been practiced in 
the state as early as 1953. California has been, and continues to be, a leader in water reuse. 


California law has provided that the State’s interest in conservation of water resources requires the 
maximum reuse of treated wastewater (Water Reuse Law, Water Code Sections 461-465). The California 
Water Code (CWC) is the principal State regulation governing the use of water resources within the state of 
California. This law controls and impacts water rights, development, and use of state water resources; water 
quality protection and management; management of water-oriented agencies; and applicable water 
reclamation requirements (WRR). The Porter-Cologne Water Quality Control Act (Porter-Cologne Act), which 
was the precursor to the federal Clean Water Act of 1972, is a prominent part of the CWC and serves as the 
State’s comprehensive program for the protection of water quality and the beneficial uses of water. 


The CWC provides that the State should encourage Californians to develop water recycling to meet the 
State’s water needs and augment surface water and groundwater supplies (Water Reclamation Law, CWC 
Sections 13500-13556). California has steadily increased its use of recycled water since 1991, when the 
California Water Reclamation Act (CWC Section 13577) set water recycling goals. Revised recycled water 
targets were adopted in 2009 with the implementation of the State Water Resources Control Board's (State 
Board) Recycled Water Policy, which set a goal to increase the annual use of recycled water over 2002 levels 
by at least 1 million acre-feet by 2020 and at least 2 million acre-feet by 2030. The California Legislature 
continues to make progress in overcoming the institutional obstacles to water recycling, with the State Board 
developing standards for potable reuse (PR) for GWR and surface water augmentation (SWA), and a goal of 
establishing uniform criteria for direct potable reuse (DPR) by 2023. In addition, periodic drought has 
spurred increased attention to recycled water as a readily available resource, and public acceptance for its 
use continues to grow. 


1.2 Regulatory Agencies’ Responsibilities 


The regulatory agencies with primary responsibility for regulating recycled water in California are the State 
Board and the nine Regional Water Quality Control Boards (Regional Board), which were created by the 
Porter-Cologne Act. 


1.2.1 State Water Resources Control Board 


The State Board is responsible for setting statewide water quality policy and WRRs. The State Board's 
Division of Drinking Water (DDW, formerly California Department of Public Health [CDPH]) has statutory 
authority in two areas with respect to recycled water reuse. It regulates public water systems in accordance 
with the California Safe Drinking Water Act (Health and Safety Code Section 116270 et seq.), and develops 


and adopts water recycling criteria as required by Section 13521 of the CWC. DDW does not have 
enforcement authority for water recycling criteria; they are enforced through permit systems administered by 
the nine Regional Boards under the overall authority of the State Board. 


1.2.2 Regional Water Quality Control Boards 


The nine Regional Boards implement water quality planning and regulatory decisions for their specific 
regions. The Regional Boards issue waste discharge requirements (WDR) (i.e., discharge permits) and 
administer National Pollutant Discharge Elimination System (NPDES) permits. The Regional Boards regulate 
discharges under the Porter-Cologne Act primarily through the issuance of WDRs, with the CWC providing 
enforcement through cease and desist orders, cleanup and abatement orders, administrative civil liability 
orders, civil court actions, and criminal prosecution. Specific regulatory responsibilities affecting water reuse 
include: 

+ Approving pollutant source control programs for wastewater systems 

+ — Issuing and enforcing WRRs to producers and users of recycled water 


+ Defining beneficial uses of surface water and groundwater bodies by establishing water quality control 
plans 


+ Regulating operators of water reclamation treatment plants 
+ Making water rights determinations regarding water reclamation 


All persons who recycle or propose to recycle water, and who use or propose to use recycled water, must file 
a report with the appropriate Regional Board (CWC Section 13522.5). If a Regional Board determines that it 
is necessary to protect public health, safety, or welfare, it may prescribe WRRs where recycled water is used 
or proposed to be used (CWC Section 13523). The Regional Board must consult with and consider 
recommendations of DDW when issuing WDRs/WRRs (CWC Section 13523). 


1.3 Recycled Water in Santa Clara County 


Water reuse is an expanding source of water for Santa Clara County. Water reuse augments drinking water 
and groundwater supplies through in-lieu recharge; provides a reliable, drought-resistant, locally controlled 
water supply; and reduces reliance on imported water. In 2016, recycled water accounted for approximately 
5 percent (about 20,000 acre-feet per year [AFY]) of the county’s total water supply, being distributed for 
non-potable water uses such as landscape and agricultural irrigation, industrial cooling, and dual-plumbed 
facilities. Recycled water is produced at the four wastewater treatment plants (WWTP) in the county: 

« Palo Alto Regional Water Quality Control Plant (RWQCP) 

« San José/Santa Clara Regional Wastewater Facility (RWF) 

« South County Regional Wastewater Authority (SCRWA) WWTP 

«  Sunnyvale’s Donald M. Somers Water Pollution Control Plant (WPCP) 


In 2015, the Santa Clara Valley Water District (Valley Water) began a water supply planning process to 
develop at least 24,000 AFY, and up to 45,000 AFY, of PR capacity. Subsequently, the Countywide Water 
Reuse Master Plan (Master Plan) will outline Valley Water's approach to achieving its target that recycled 
water, including both non-potable reuse (NPR) and PR, constitute 

10 percent of the county's water supply by 2025. 


1.4 Recycled Water Regulatory Structure 


The goal of this document is to describe the key regulations applicable to both NPR and PR. In general, the 
regulations fall under two categories: (1) public health protection criteria, and (2) environmental discharge 
criteria. Public health protection criteria generally include requirements for treatment, monitoring, and 
effluent water quality for the designated end use (e.g., landscape irrigation and groundwater recharge). 
Environmental discharge criteria consist of water quality requirements to protect surface water and 
groundwater quality for all designated beneficial uses. The sources of the criteria in Santa Clara County, as 
well as requirements for project implementation for the different types of reuse, are summarized in 

Table 1-1. 


Table 1-1. Summary of Regulatory Criteria and Requirements for Water Reuse Applications in Santa Clara County 


Public Health Criteria Environmental Discharge Criteria 
Non-Potable Reuse 
Regulations Recycled Water Policy # ‘SFB and CC Basin Plans 
gulation: CCR Title 22, Division 4, Chapter 3 Salt and Nutrient Management Plans 
Approved Title 22 Engineering Report (State Board) 
esaeinctis Site-specific Water Recycling Requirements/Waste Discharge Requirements or 
enuromen Order 2016-0068-DDW Water Reclamation Requirements (Regional Board) 
Order R2-1996-0011 
Groundwater Recharge 
‘ Recycled Water Policy ‘SFB and CC Basin Plans 
Regulations a ‘, 
CCR Title 22, Division 4, Chapter 3 Salt and Nutrient Management Plans 


Approved Title 22 Engineering Report (State Board) 
Requirements Water Recycling Requirements (Regional Board) 
Waste Discharge Requirements (Regional Board) 


Surface Water Augmentation 
‘SFB and CC Basin Plans 
. oil California Toxics Rule 
Regulations CCR Title 22, Division 4, Chapter 3 Thermal Plan 


CCR Title 22, Division 4, Chapter 17 Order 2014-0194-DwQ 


CA Antidegradation Policy 


Approved Title 22 Engineering Report (State Board) 
Requirements Water Recycling Requirements (Regional Board) 
NPDES Permit containing Waste Discharge Requirements (Regional Board) 


a, State Water Board Resolution 2009-0011. 


Public health protection criteria are developed by the State Board and contained in the California Code of 
Regulations (CCR) Title 22 Uniform Water Recycling Criteria (CDPH 2014). Specific criteria for each form of 
reuse are discussed in detail in the following sections. In general, these criteria are enforced through the use 
of WDRs, WRRs, or other appropriate permits issued by the Regional Board. These permits specify 
requirements for treatment, monitoring, reporting, effluent water quality, and any other elements of the 
water recycling criteria that are relevant for a given application. The Regional Boards generally ensure that 
reuse projects can meet the recycling criteria by requiring projects to receive State Board approval of a Title 
22 Engineering Report to obtain a discharge permit. 


Environmental discharge criteria can vary substantially depending on the specific discharge location and the 
type of reuse. In the northern portion of Santa Clara County, discharges are subject to the provisions of the 
Water Quality Control Plan for the San Francisco Bay Basin (SFB Basin Plan, while the Water Quality Control 
Plan for the Central Coast Basin (CC Basin Plan) covers discharges in the Llagas Subbasin south of Coyote 
Valley (Regional Board 2015). These and other relevant provisions are discussed in detail in the subsequent 
sections. In all cases, the criteria are based on protecting receiving waters (e.g., aquifers and reservoirs) to 
ensure that water quality is maintained for all beneficial uses. Environmental discharge criteria are enforced 
through a permit, and the type of permit depends on the receiving water. Discharges to aquifers, which are 
not considered waters of the United States, are governed by WDRs issued by the Regional Board. Discharges 
to reservoirs, on the other hand, require a permit under the NPDES program, which would also be issued by 
the Regional Board, along with WDRs specific to any state water quality policies and regulations. 


The following sections provide detailed discussion of the public health and environmental discharge criteria 
for NPR, GWR, and SWA. Uniform water recycling criteria do not currently exist for DPR but are under 
development by DDW; the discussion of DPR focuses on public health protection elements that are likely to 
be included in the criteria. 


Section 2: Non-potable Reuse 


This section describes NPR, including approaches, a regulatory summary, and regulatory requirements. 


2.1 Approaches 


NPR is the beneficial reuse of recycled water in non-potable situations, such as irrigation for landscaping. 
Typically, recycled water is treated at a WWTP and sold to recycled water users through a separate 
distribution system, usually colored purple to distinguish it from the potable water distribution system. 
The water quality requirements for the following four types of recycled water, listed in order of increasing 
water quality, are defined in the Uniform Statewide Recycling Criteria: 

+  Undisinfected secondary recycled water (UDS) (CCR, Title 22, Section 60301.900) 

+  Disinfected secondary-23 recycled water (DS23) (CCR, Title 22, Section 60301.225) 

+  Disinfected secondary-2.2 recycled water (DS2.2) (CCR, Title 22, Section 60301.220) 

+  Disinfected tertiary recycled water (DT) (CCR, Title 22, Section 60301.230) 


Each category of recycled water has unique water quality requirements, which are discussed further in 
Section 2.3. The allowable end uses for non-potable recycled water are dictated by water quality, and range 
from strictly irrigation of landscaping to use in decorative fountains. A summary of typical end uses is 
presented in Table 2-1. Any use of recycled water that is not addressed in the Title 22 regulations is 
considered on a case-by-case basis by the Regional Boards (State Board 2016). 


Table 2-1. Typical End Uses for Recycled Water 


Category of Recycled Water _ Typical End Uses 


+ Intigation of non-food-bearing trees, seed crops not being consumed by humans, food and pasture for animals not 


ups producing milk for human consumption, and flushing of sanitary sewers 
+ Allenduses of UDS 
ps23 + Irrigation of landscaping, including freeways, golf courses, and sod farms; use in industrial or commercial cooling 
that does not create a mist; industrial boilers; nonstructural firefighting; and cleaning of streets and outdoor work 
areas 
ps2.2 + Allend uses of UDS and DS23 


+ Irrigation of food crops, orchards, and vineyards not contacted by the recycled water; and use in fish hatcheries 


+  Allend uses of UDS, DS23, and DS2.2 

oT + Irrigation of food crops where recycled water contacts the edible portion of the crop, parks, playgrounds, school 
yards, and residential landscaping; use in industrial or commercial cooling that does create a mist, flushing 
toilets, and decorative fountains 


Source: Title 22 Water Recycling Criteria, adopted 7/16/2015. 


Note: This is not intended to be a fulll list of allowable end uses of recycled water. Refer to the Title 22 regulations for the comprehensive list of end 
uses. 


The four WWTPs within the scope of this study, which include the San José/Santa Clara RWF, Sunnyvale 
WPCP, Palo Alto RWQCP, and SCRWA WWTP, all currently produce disinfected tertiary recycled water for non- 
potable uses. 


2.2 Regulatory Summary 


Recycled water for NPR is carefully regulated, but is considered a traditional application of recycled water 
and has a relatively straightforward permitting process. The major recycled water regulations applicable to 
NPR are shown in Figure 2-1 and described below. 
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Requirements for which was a draft 6 Declaration 
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Waste Discharge 
Requirements for 
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Figure 2-1. California recycled water regulations have been streamlined to support the development of NPR projects 


California Title 22 Regulations. California regulates the treatment, use, and discharge of recycled water 
according to Title 22 of the CCR. Title 22 covers environmental health, which includes water-related issues. 
Chapter 3 within Title 22 covers all recycled water quality standards and appropriate end uses, which are 
described below in Sections 2.2 and 2.3. 


Recycled Water Policy (created in 2009 and amended in 2013 and 2018). The State Board first developed 
the Recycled Water Policy to expedite implementation of projects using municipal recycled water for 
landscape irrigation and meeting regulatory requirements for treatment level and use area restrictions as 
prescribed by Title 22 in 2009. It was amended in 2013 to add contaminants of emerging concern (CEC) 
monitoring requirements for potable reuse projects, which came from a Science Advisory Panel (SAP) on 
CECs. The Recycled Water Policy streamlines the permitting process for landscape irrigation recycled water 
projects through a general permit. Salt and nutrient management planning is also a key requirement to 
assist in streamlined permitting. 


In April 2018, a new report of the SAP was released, “Monitoring Strategies for Constituents of Emerging 
Concern in Recycled Water.” The Recycled Water Policy incorporates the SAP recommendations for potable 
reuse projects, notably two new bioassay monitoring requirements. An amendment adopted in December 
2018 (and made effective on April 8, 2019) incorporates regulatory developments that have taken place 
since the policy was last amended in 2013, as well as recommendations of the SAP. 


General Orders for Non-Potable Reuse of Municipal Recycled Water. General Orders are used by the State 
and Regional Boards to streamline permitting for reuse projects. Permitting under a General Order requires 
that projects comply with all relevant requirements of Title 22. Additional requirements are specific within 
each General Order. 

+ Order 96-011. “General Reuse Requirements for Municipal Wastewater and Water Agencies” (1996). 
This Order was issued by the California Regional Water Quality Control Board, SFB Region. This General 
Water Reuse Order authorized municipal wastewater reuse of NPR throughout the region. It streamlined 
the permitting process (replacing individual reuse orders) and delegated the responsibility of 
administrating water reuse programs to local agencies. A separate NPDES permit is required to use 
ephemeral or year-round streams or other waters of the State for recycled water conveyance or direct or 
indirect groundwater recharge, 

+ Order 2009-0006-DWQ “General Waste Discharge Requirements for Landscape Irrigation Uses of 
Municipal Recycled Water” (July 2009). This General Order updated the regulatory process for 
landscape irrigation uses of recycled water. Most recycled water irrigation of landscaping at parks, 
greenbelts, playgrounds, school yards, athletic fields, golf courses, cemeteries, residential common 
areas, commercial and industrial areas, and along freeways, highways, and streets are eligible for 
coverage. 


+ Order 2014-0090-DWQ “General Waste Discharge Requirements for Recycled Water Use” (June 2014). 
This General Order was adopted in response to a Drought State of Emergency proclaimed on January 
17, 2014, by California's governor. This General Order established standard conditions for recycled 
water use and conditionally delegated authority to an administrator to manage a Water Recycling 
Program and issue Water Recycling Permits to recycled water users. Only treated municipal wastewater 
for non-potable uses can be permitted, including landscape irrigation, crop irrigation, dust control, 
industrial/commercial cooling, and decorative fountains. This General Order also mandates the 
submission of a Title 22 Engineering Report as well as technical reports for the Notice of Intent (NOI) 
and Monitoring and Reporting Program (MRP) (Section 2.3) to ensure compliance and satisfy Water 
Code 13267 requirements. 


+ Order 2016-0068-DDW “Water Reclamation Requirements for Recycled Water Use” (June 2016). The 
State Board adopted Order 2016-0068-DDW to replace the existing statewide Waste Discharge 
Requirements for Recycled Water Use (2014-0090-DWQ). This General Order is intended to further 
encourage recycled water projects by (1) acknowledging recycled water as a resource and (2) allowing 
recycled water programs that are implemented in multiple Regional Board boundaries to be permitted by 
the State Board. 


2.3 Regulatory Requirements 


This section describes the regulatory requirements for the non-potable use of recycled water, including 
pertinent public health criteria, environmental criteria, and permitting criteria and requirements. 


2.3.1 Public Heath Criteria 


To maintain public health protection, the categories of recycled water have increasingly stringent water 
quality requirements as the potential for public exposure increases. These water quality criteria are 
described in Table 2-2. 


Table 


Water Qual 
Category of Recycled Water _ Definition and Water Quality Criteria 


Wastewater in which the organic matter has been stabilized, is non-putrescible, and contains dissolved oxygen (CCR, 


ups Title 22, §60301.900 and 650) 


Recycled water that has been oxidized and disinfected so that: 
DS23 + Median concentration of total coliform bacteria no greater than a most probable number (MPN) of 23 per 100 
milliliters (mL) and total coliform bacteria no more than an MPN of 240 per 100 mL (CCR, Title 22, §60301.225) 


Recycled water that has been oxidized and disinfected so that: 
DS2.2 + Median concentration of total coliform bacteria is no greater than an MPN of 2.2 per 100 mL and the number of 
total coliform bacteria is no more than an MPN of 23 per 100 mL (CCR, Title 22, §60301.220) 


A filtered and disinfected water that meets the following criteria: 
+ Filtered wastewater has been disinfected by either of the following: 
+ Achilorine disinfection process that provides a CT (concentration x contact time) value of no less than 450 
milligram-minutes (mg-min) per liter (L) always with a modal contact time of no less than 90 minutes 
DT +  Adisinfection process that is demonstrated to inactivate and/or remove 99.999% of the plaque-forming 
units of F-specific bacteriophage MS2 or polio virus 
+ And median concentration of total coliform bacteria no more than an MPN of 2.2 per 100 mL and the number of 
total coliform bacteria does not exceed an MPN of 23 per 100 mL in more than one sample in a 30-day period and. 
no sample shall exceed an MPN of 240 total coliform bacteria per 100 mL (CCR, Title 22, §60301.230) 


Source: Title 22 Water Recycling Criteria, adopted 7/16/2015. 
Note: This is a summarized version of the water quality criteria for recycled water. Refer to the referenced sections with Title 22 for the full water 
quality criteria, 


2.3.2 Environmental Criteria 


While recycled water is not discharged directly into groundwater or surface water, it is important to consider 
the potential impact on groundwater through percolation and surface water through runoff. Environmental 
criteria for recycled water are governed by General Order WQ 2016-0068-DDW here under the SFB Regional 
Board, the San Francisco Bay Basin Plan, and the CC Regional Board, Central Coastal Basin Plan. They are 
also governed by pertinent Salt and Nutrient Management Plan (SNMP) requirements. 


2.3.2.1 Order 2016-0068-DDW, Water Reclamation Requirements 


The General Order states that “recycled water use shall not cause unacceptable groundwater and/or surface 
water degradation,” which is mitigated by storing recycled water in unlined ponds (although the applicant 
would have to line the pond if required by the Regional Board), limiting the application of recycled water to 
agronomic rates, and controlling the use of recycled water to prevent significant runoff (State Board 2016). 
The General Order also states that “recycled water shall not create nuisance conditions,” which is 
accomplished by requiring wastewater to be oxidized, preventing airborne spray from entering dwellings, and 
prohibiting the application of recycled water to saturated soil (State Board 2016). 


2.3.2.2 California Water Code Sections 1210-1212, Wastewater Effluent Water Rights 


Sections 1210, 1211, and 1212 of the Water Code explicitly address ownership and water rights with 
respect to treated wastewater. If a water reuse project will decrease the amount of water in a stream or 
other waterway, the owner of the wastewater treatment plant needs to file a wastewater change petition with 
the Division of Water Rights. A petition is not needed for changes in the discharge or use of treated 
wastewater that do not result in decreasing the flow in any portion of a watercourse, or when the discharge 
is directly to the ocean or a bay. 


2.3.2.3 Basin Plan Criteria 


The General Order requires recycled water uses to comply with the applicable Basin Plan, which determines 
beneficial uses of groundwater and surface waters in Santa Clara County. The Basin Plan also includes water 
quality criteria to help maintain and support those identified beneficial uses. Thus, determination of 
compliance with the Basin Plan is part of the application process for NPR. 


Some examples of the beneficial uses for groundwater and surface waters in Santa Clara County include 

municipal and domestic supply (MUN), agricultural supply (AGR), industrial process water supply (PROC), and 
industrial service water supplies (IND). The water quality standards to help maintain the identified beneficial 
uses for groundwater and surface waters are described in Section 3.2.3.1 and Section 3.3.3.1, respectively. 


2.3.2.4 Salt and Nutrient Management Plan Criteria 


The General Order considers that, while the use of recycled water for irrigation is not expected to be a 
significant source of salt loading relative to other sources, it may have the potential to increase salts and 
other contaminants in groundwater. Thus, it references the Recycled Water Policy, which calls on local water 
and wastewater utilities to fund and develop SNMPs. The pertinent water quality objectives specific to Santa 
Clara County are detailed in Chapter 3 of the San Francisco Bay Basin Plan, and Chapter 3 of the Central 
Coastal Basin Plan. 


2.3.2.5 NPR Use Area Requirements 


To support protection of the environment, NPR use area requirements are included in the Title 22 
regulations, in Chapter 3, Article 4, “Use Area Requirements.” End users of recycled water must understand 
these requirements and ensure compliance. 


2.3.3 Permitting Approaches 


Permitting for NPR projects involves obtaining WDRs and/or WRRs. Currently, the most straightforward 
approach to permitting new NPR projects is to leverage General Order 2016-0068-DDW. Existing NPR 
projects that were permitted under previous General Orders will not be impacted by this General Order. This 
section describes the process for those existing projects and outlines the permitting process for new NPR 
projects. 


2.3.3.1 Existing Projects Under Previous General Orders 

The purpose of General Order 2016-0068-DDW is to provide consistent regulation of non-potable uses of 
recycled water statewide. To provide this consistency, the General Order intended that existing Regional 
Board general orders or conditional waivers for NPR be terminated by the Regional Board within 3 years of 
the adoption of the General Order (i.e., by June 2019). 


2.3.3.2 Baseline Approach for New Projects 


New NPR projects that are seeking a permit under the 2016 General Order must complete the application 
process, which includes submitting an NOI and Title 22 Engineering Report as described in Attachment A of 
the General Order. 

The NOI must include the following information: 

+ — Facility or waste treatment information. 

* Proposed application of recycled water, including estimated amount of water to be used, use type and 
use area, and a proposed Implementation Plan or Operations and Management Plan. The plan should 
include specific agronomic rates and nutrient application for the use area(s). 

* Description of water recycling program. 

« — Any additional site-specific conditions. 

« Description of water recycling program administration. 

The application must also include a Title 22 Engineering Report, and approval of the report must be 

obtained from the State Board before the Regional Board issues the permit. 

Other potentially applicable permits for the permitting process include California Environmental Quality Act 


(CEQA), CEQA-Plus, and National Environmental Policy Act (NEPA) (as applicable). Any request for 
modification of existing WDRs must also be reviewed and approved by the appropriate Regional Board. 


2.3.3.3 Alternative Approach for New Projects 


New NPR projects can apply to the Regional Board for a site-specific order. This option would be needed if 
the proposed discharge is not consistent with the Basin Plan requirements or any other requirement 
specified in the 2016 General Order. 


2.3.3.4 Monitoring and Reporting Requirements 


Monitoring and reporting requirements are described in Attachment B of the 2016 General Order (MRP) and 
in the Title 22 regulations. The MRP describes the requirements for monitoring a recycled water system. Not 
all of the monitoring requirements listed may be required of all recycled water projects, and Regional Board 
staff can be consulted to determine the applicable requirements. The monitoring requirements listed in the 
2016 General Order are summarized in Table 2-3. 


ments for NPR (per 2016 General Order) 


Monitored Constituent(s), 
Type of Monitoring When Applicable Parameter(s), and/or Requirement(s) 
Recycled water monitoring | If recycled water is used for irrigation of landscape areas + __ Priority pollutants 
Disinfection system sh or + Total coliform bacteria * 
monitoring If disinfection is performed © Turbidity 


+ Freeboard 
If recycled water storage ponds are used to store recycled | Odors 


Pond! system monttoring water when not needed 


+ _Bermcondition 


+ Recycled water user 
+ Recycled water flow 
+ Acreage applied 
+ Application rate 
Soil saturation/ponding 
+ Nuisance odors/vectors 
+ Discharge offsite 
+ Notification signs 


Administrator shall monitor use area(s), which may be 
Use area monitoring delegated to a user; however, reporting responsibilities 
remain with the administrator 


Cooling/industrial/other If recycled water is used for industrial, commercial cooling, |, Comply with CCR, Title 22, §60306 (c) 
uses of recycled water or air conditioning where mist is generated " id 


+ Cross connection testing 
If dual-plumbed recycled water systems are proposed + Backflow incident 
+ Backflow prevention device testing and maintenance 


Dual-plumbed recycled 
water systems 


a. Reporting frequency for total coliform bacteria and turbidity is to be determined and specified within the NOA or as required by the CCR. 


Title 22 regulations also mandate sampling requirements for NPR, which are required of the producer or 
supplier of the recycled water. These requirements are detailed in Title 22, Chapter 3, Article 6, “Sampling 
and Analysis” and summarized in Table 2-4. 


Table 2-4. Sampling Requirements for NPR (per Title 22) 


Category of Recycled Water Sampling and Analysis Requirements 


uUDS n/a 
DS23 Sampled at least once daily for total coliform bacteria to meet water quality requirements described in Table 3. 
DS2.2 Sampled at least once daily for total coliform bacteria to meet water quality requirements described in Table 3. 


Sampled at least once daily for total coliform bacteria to meet water quality requirements described in Table 3. 

Shall be continuously sampled for turbidity by using a continuous meter following filtration to ensure compliance 

with water quality requirements described in Table 2. 

DT + Compliance with daily average operating filter effluent turbidity shall be determined by averaging the levels of 
recorded turbidity taken at 4-hour intervals over a 24-hour period 

+ Should the continuous turbidity meter fail, grab sampling at a minimum frequency of 1.2 hours may be 
substituted for a period of up to 24 hours 


The results of the daily average turbidity shall be reported quarterly to the regulatory agency. 


The administrator of the recycled water program is required to submit an Annual Report to the Regional 
Board by April 1 following the monitoring year. The requirements of the Annual Report are described in 
Attachment B of the 2016 General Order. 


Section 3: Potable Reuse 


This section describes PR, including approaches, groundwater recharge regulatory requirements, surface 
water augmentation regulatory requirements, and DPR. 


3.1 Approaches 


PR applications exist along a spectrum based on the distance and time of treatment to purified water levels 
and its ultimate consumption by the public. IPR is characterized by the use of an environmental buffer. 


DPR projects are defined by the absence of a significant environmental buffer. California distinguishes two 
forms of DPR: raw water augmentation (RWA) and treated water augmentation (TWA). Because they do not 
incorporate environmental buffers, DPR projects will have significantly reduced time to detect and respond 
to failures or compromises in treatment prior to distribution. As this response time decreases and projects 
become more direct, different strategies are needed to ensure public health protection. 


Generally, as the forms of reuse become more direct, the regulations require higher levels of treatment. In 
principle, this is to compensate for the protections that are lost by the water spending less time in the 
environment. This concept is depicted in Figure 3-1, where the level of treatment increases moving from 
GWR through spreading to TWA. The minimum level of treatment is tertiary filtration and disinfection, and 
grows with increasing degrees of rigor from groundwater injection to SWA. Both GWR and SWA require full 
advanced treatment (FAT), which is treatment of the entire flow of water through both reverse osmosis (RO) 
and an advanced oxidation process (AOP). Given this trend toward higher treatment with greater directness, 
it is likely that future RWA and TWA regulations will also specify additional treatment beyond the IPR 
requirements (Olivieri et al. 2016; State Board 2018). 


Groundwater Recharge: Surface Spreading Raw Water Augmentation 


‘Groundwater 
Aquifer 


Figure 3-1. Forms of potable reuse in California 


The following sections describe the regulatory requirements for the various forms of PR, including both the 
public health and environmental requirements. While containing many prescriptive requirements, the 
regulations do incorporate a certain degree of flexibility. This flexibility has been and can be used to pursue 
novel approaches that offer advantages in terms of project size and overall cost. Each section concludes 


with a discussion of this regulatory flexibility, and provides examples of the variety of permitting approaches 
based on existing and planned California projects. 


3.2 Groundwater Recharge Regulatory Requirements 


This section describes PR groundwater recharge regulatory requirements, including a regulatory summary, 
public health criteria, environmental criteria, and permitting approaches. 


3.2.1 Regulatory Summary 


The surface spreading GWR project at Los Angeles County Sanitation District’s (LACSD) Montebello Forebay 
was the first PR project in California. Fourteen years after this project began (1962), the first draft 
regulations governing GWR were released (California Department of Health Services 1976). A year later, 
Water Factory 21 at Orange County Water District (OCWD) became the first subsurface injection GWR 
project. These two pioneering projects were instrumental in helping regulators understand the risks and 
control tools needed for reliable, safe PR, and played a large role in shaping the final GWR regulations, which 
were published in June 2014 (CDPH 2014). The adoption of the final regulations in 2014 was significant in 
that it provided clear and defined regulatory guidance for agencies interested in GWR. The completion of this 
regulation was motivated by California Senate Bill (SB) 918, which mandated the finalization of the GWR 
regulations by December 2013. 


The regulations identify two forms of GWR: surface spreading (Title 22, Chapter 3, Article 5.1; Figure ) and 
subsurface injection (Title 22, Chapter 3, Article 5.2). Surface spreading requires that secondary effluents 
receive a minimum of tertiary filtration and disinfection prior to application of the water to a spreading basin 
(CDPH 2014). As water percolates through the soil to the aquifer, further control and attenuation of 
contaminants is provided through soil aquifer treatment (SAT). 


Subsurface (or direct) injection projects introduce water directly into the aquifer, and thereby bypass the 
potential for further treatment through SAT. Accordingly, higher degrees of treatment are required at 
advanced water treatment facilities (AWTF) to ensure that equivalent qualities of water are extracted and 
distributed. 


The following section describes the key considerations for these two forms of GWR in terms of both public 
health and environmental protection. 


3.2.2 Public Health Criteria 


Because the requirements differ for surface spreading and subsurface injection projects, they are divided 
into two articles: Article 5.1 for Surface Application and Article 5.2 for Subsurface Application (CDPH 2014). 
Generally, the types of requirements are similar, though the specific details may differ. The major 
requirements for the two forms of GWR are described in the following sections, with emphasis added to 
areas in which they differ. 


3.2.2.4 Pathogenic Microorganism Control 


The public health aspects of the GWR regulations focus first and foremost on minimizing the acute risk of 
pathogenic microorganisms. Requirements for pathogen control include 12-log reduction of enteric virus, 10- 
log reduction of Giardia cysts, and 10-log reduction of Cryptosporidium oocysts. These “12/10/10” 
requirements must be met using a multiple-barrier approach—for each type of pathogen, a minimum of three 
treatment processes must be used, with each providing at least 1.0-log, but credited with no more than 6.0- 
logs, of pathogen removal credit. 


For spreading applications (Figure 3-2), the minimum water quality that can be used for recharge is a 
filtered, disinfected tertiary recycled water (see Section 2.1). Higher levels of treatment—e.g., FAT—could be 
used for spreading; however, FAT is not necessary for spreading projects. Any spreading project that 
provides a minimum of 6 months of retention time is credited with 10-log reduction of both Cryptosporidium 
and Giardia (Section 60320.108.c). Furthermore, one log of virus credit is assigned per month of retention 
time in the aquifer. 


Figure 3-2. Montebello Forebay groundwater recharge spreading basins in Los Angeles County 


For subsurface injection, credit for Giardia cysts and Cryptosporidium oocysts cannot be achieved through 
aquifer retention time. Consequently, the full log removal requirement for Giardia cysts and Cryptosporidium 
oocysts must be accomplished prior to injection. As with spreading projects, virus removal can be 
accomplished through a combination of treatment at the AWTF and subsurface attenuation. In every case, 
demonstration of performance or retention time must be provided. For treatment processes used to meet 
pathogen requirements, projects must validate unit process performance and demonstrate their 
effectiveness via ongoing monitoring of a surrogate parameter. Furthermore, the retention time underground 
must be verified using a tracer study under hydraulic conditions representative of normal GWR operations. 


3.2.2.2 Advanced Treatment Criteria 


One key differentiator between the two forms of reuse is the minimum degree of treatment required. 
Spreading projects must meet only the Title 22 requirements for disinfected tertiary waters (i.e., oxidation, 
filtration, and disinfection) given that additional treatment is provided via SAT at the spreading basin. 
Because groundwater injection does not benefit from SAT, higher degrees of treatment are required at the 
AWTF. Specifically, groundwater injection requires the use of FAT, or the treatment of the entire flow of water 
with RO and an oxidation treatment process (Section 60320.201). Most FAT facilities follow the GWR 
treatment train model using microfiltration (MF), RO, and advanced oxidation via ultraviolet (UV)/hydrogen 
peroxide (H202) or UV-hypochlorous acid (HOCI). Because the treatment requirements for subsurface 
injection are more stringent than surface spreading, water that has been treated through a FAT train can be 
used for both injection and spreading. 


Performance requirements for RO (Figure 3-3) involve demonstrating minimum levels of salt rejection and 
ensuring that permeate total organic carbon (TOC) remains within specified limits. Initially, RO was 
considered an absolute barrier to pathogens and chemicals; however, with improving analytical methods, 
trace organic compounds have been detected in RO permeate. This recognition gave rise to the requirement 


for an AOP following RO. To demonstrate AOP performance, the regulations allow one of two methods to be 
used. In the first, AOP must be demonstrated to provide minimum removals of a suite of constituents from 
nine different chemical classes (Section 60320.201.c). The second, and more commonly pursued option, is 
to demonstrate the ability of AOP to provide 0.5-log reduction of 1,4-Dioxane (CDPH 2014). 1,4-Dioxane was 
selected because it serves as an indicator of the low molecular weight, uncharged constituents that have 
been shown to pass through RO; processes that reduce 1,4-Dioxane levels (e.g., AOPs) will also be effective 
at removing a wide diversity of additional CECs. 


Figure 3-3. Reverse osmosis treatment skid at the Silicon Valley Advanced Water Purification Center 
3.2.2.3 Source Control 


The recycled water used for GWR projects must be from a wastewater management agency that administers 
an industrial pretreatment and pollutant source control program. The program must include (1) an 
assessment of the fate of site-specific chemicals through the wastewater and recycled water treatment 
systems, (2) monitoring and investigation of chemical sources, (3) an outreach program to manage and 
minimize the discharge of chemicals into the source water, and (4) an inventory of chemicals that may be 
discharged into the wastewater collection system. 


3.2.2.4 Chemical Control 


Chronic and acute risks to public health associated with chemical contaminants are also addressed in the 
GWR regulations, including nitrogen (N) compounds (Sections 60320.110 and 60320.210), regulated 
contaminants (Sections 60320.112 and 60320.212), and additional chemical and contaminant monitoring, 
including various unregulated contaminants (Sections 60320.120 and 60320.220). Total nitrogen must be 
sampled twice weekly with any exceedances above 10 milligrams per liter (mg/L) as N requiring additional 
action. As with many constituents, samples can be taken either before or after surface application, i.e., after 
taking advantage of SAT. Reduced monitoring is possible for projects that show consistently low levels over a 
24-month period. 


Regulated contaminants—including inorganics, radionuclides, organic chemicals, disinfection by-products 
(DBP), and lead and copper—must be monitored quarterly. Constituents with secondary maximum 
contaminant levels (SMCL) must be measured at least once annually. Actions to take in the event of 
exceedances are also described. 


The additional chemical and contaminant monitoring requirements include (1) the priority toxic pollutants, 
(2) a list of site-specific, unregulated chemicals that must be determined in conjunction with the State 
Board, and (3) constituents with notifications levels (NL). The State Board has enlisted a Science Advisory 
Panel to help develop the list of unregulated contaminants for monitoring. The most recent 
recommendations were provided in its April 2018 report titled Monitoring Strategies for Constituents of 
Emerging Concern in Recycled Water (Drewes et al. 2018). 


3.2.2.5 Diluent Water and Recycled Wastewater Contribution 


Many spreading projects will require dilution with other waters (diluent water) to meet the water quality 
requirements of the regulations (particularly spreading projects that do not use FAT). The criterion for 
determining the amount of diluent water required is TOC; ultimately, no more than 0.5 mg/L of TOC from the 
recycled water may be present in the blended groundwater. The regulations specify minimum water quality 
requirements for diluent water, and also require that sponsors develop a method to demonstrate the volume 
of diluent water provided. 


The TOC of the recycled water sets the maximum percentage of recycled water that can be blended into the 
groundwater. The formula for the maximum recycled water contribution (RWC) is: 


0.5 mg/L 


TOC in recycled water (in 


Recycled water contribution (RWC) = Tig. 
ae) 

If a recycled water has a TOC of 2.5 mg/L, for example, the maximum RWC would be 0.5 mg/L divided by 
2.5 mg/L, or 20 percent. Such a project would need to provide diluent water to constitute the remaining 80 
percent of the total water. The initial RWC for SAT is no greater than 20 percent based on a running monthly 
average RWC using the total volume of recycled municipal wastewater and credited diluent water over the 
past 120 months. Provisions exist to increase RWC from this initial 20 percent, but levels exceeding 50 
percent require special permission. 


While RWC requirements are also present in the groundwater injection regulations (Section 60320.216), 
they are much less limiting for PR systems employing the FAT process. This is a consequence of the FAT 
requirement for RO treatment, which must continuously meet concentrations not exceeding 0.5 mg/L of 
TOC. Accordingly, FAT projects can typically comply with Section 60320.16.c, which allows for an initial 
maximum RWC of 1.0 (i.e., no dilution) because the project can reliably achieve TOC concentrations no 
greater than 0.5 mg/L. 


3.2.2.6 Response Retention Time 


Per Sections 60320.124 (spreading) and 60320.224 (injection), recycled water applied by a GWR project 
must be retained underground for a minimum of two months to allow a project sponsor sufficient response 
time to identify treatment failures and implement actions, including the plan to provide an alternative water 
supply or wellhead treatment. To demonstrate that the actual retention time underground is no less than 
that required, an added tracer or a DDW-approved intrinsic tracer must be used. For each month of retention 
time estimated using the approved intrinsic tracer, a project sponsor shall receive no more than 0.67-month 
credit. The actual retention time is the time representing the difference between when the water containing 
the tracer is applied and when either 2 percent of the initially introduced tracer concentration has reached 
the downgradient monitoring point, or 10 percent of the peak tracer unit value arrives at the downgradient 
monitoring point. 


For planning purposes, modeling may be used to estimate the retention time provided by an aquifer. For 
each month of retention time estimated using modeling, the recharge water may be credited with no more 


than either (1) 0.5-month credit for numerical modeling, or (2) 0.25-month credit for analytical modeling (as 
defined in Table 60320.124). 


3.2.2.7 Alternatives 


One aspect of the regulations that allows for flexibility in the aforementioned requirements is the 
alternatives clause (Sections 60320.130 and 60320.230). The clause offers broad freedom to use 
alternatives, as long as the alternatives (1) are demonstrated to be equally or more protective of public 
health, (2) receive written approval from DDW, and (3) have been discussed in a public hearing. To help 
DDW assess the alternatives, an independent advisory panel (IAP) is typically required to assess the public 
health protection that will be provided. The IAP must be composed of a toxicologist, geologist/hydrogeologist, 
an engineer with at least 3 years of experience in wastewater treatment and public drinking water supply, a 
microbiologist, and a chemist. 


3.2.2.8 Other Criteria 


The regulations for GWR through surface spreading and subsurface injection are different because of the 
loss of SAT when the water is injected directly. However, the major requirements designed to ensure high 
water quality and protection of public health are the same, and are summarized in Table 3-1. 


for Groundwater Replenishment Reuse Applications 


Requirement Description 


Describes compliance report that must accompany all projects showing ability to meet the requirements of 
Ganetal equirethents the regulation; specifies requirements for alternative water supplies, and aquifer water quality and 

hydrogeological characterization, including zone of controlled drinking water well construction; 
(§60320.100 and §60320.200) | demonstration of technical, managerial, and financial (TMF) capabilities; approvals needed to recommence a 
project that has been suspended 


Public hearing Required for the initial permit and whenever there is a proposal to increase the maximum recycled municipal 
(§60320.102 and §60320.202) wastewater contribution 


Laboratory analysis 


Must be performed by certified labs approved by DDW using DDW-approved drinking water methods 
(§60320.104 and §60320.204) 


Operation Optimization Plan must be submitted to DDW prior to startup that identifies and describes 
operations and maintenance (0&M), monitoring, and analytical methods for the groundwater replenishment 
reuse project (GRRP) to meet the requirements of the groundwater replenishment regulations 


Operations plan 
(§60320.122 and §60320.222) 


Reporting Annual report must be submitted to DDW within 6 months of the end of each calendar year; engineering 
(§60320.128 and §60320.228) reports must be updated at least once every 5 years 


3.2.3 Environmental Criteria 

Recycled water discharges to groundwater in Santa Clara County are regulated by either the SFB Regional 
Board or the CC Regional Board. WORs/WRRs for GWR will ensure compliance with the following regulations: 
+ All relevant articles from California Title 22, Chapter 3: Recycled Water Criteria 

» Monitoring requirements for priority pollutants and CECs laid out in the Recycled Water Policy 


+ Water quality objectives identified in the SFB Basin Plan or the CC Basin Plan, as applicable (depending 
upon location) 


+ Water quality objectives and implementation policies established in Valley Water's Groundwater 
Management Plan and the SNMPs for the Santa Clara and Llagas subbasins 


Permit limits for groundwater replenishment projects are set to ensure that GWR project discharges do not 
adversely affect beneficial uses or degrade water quality. Criteria governing discharge water quality to the 
environment are contained in the Basin Plan and SNMPs. 


3.2.3.1 Basin Plan Criteria 


The SFB and CC Basin Plans identify both narrative and numeric objectives for groundwater; these objectives 
are supplemented with basin-specific and/or site-specific objectives as needed. The primary objective for the 
groundwater quality standards is to maintain the existing high quality of groundwater in the region. 


The following standards are specified for beneficial use of the groundwater: 

+ Total coliform (MUN): 7-day median < 1.1 MPN)100 (mL (SFB Basin Plan) or < 2.2 MPN/100 mL (CC 
Basin Plan) 

« Organic and inorganic chemicals (MUN): At a minimum, groundwater designated for use as domestic or 
municipal supply must comply with drinking water maximum contaminant levels (MCLs) and SMCLs 
established in the following provisions of Title 22: Table 64431-A of Section 64431 (inorganic 
chemicals), Table 64433.2-A of Section 64433.2 (fluoride), Table 64444-A of Section 64444 (organic 
chemicals), Tables 64449-A and 64449-B of Section 64449 (SMCLs: consumer acceptance limits) 

+ AGR: Additional water quality objectives are specified for agricultural use, including livestock watering. 
These are specified in Table 3-6 of each Basin Plan 

« Radioactivity (MUN): At a minimum, groundwater designated for use as domestic or municipal supply 
must comply with drinking water MCLs and SMCLs established in the following provisions of Title 22: 
Table 64442 of Section 64442 and Table 64443 of Section 64443 (radionuclides) 

* Taste and odor: Groundwater designated for MUN use must not contain taste- or odor-producing 
substances in concentrations that cause a nuisance or adversely affect beneficial uses 


3.2.3.2 Salt and Nutrient Management Plan Criteria 


The SNMPs for the Santa Clara and Llagas subbasins set basin-specific water quality objectives based on 
the objectives identified in the applicable Basin Plan. Water quality objectives for total dissolved solids (TDS), 
nitrate (NOs), nitrite, and nitrate + nitrite are specified (Table 3-2). 


Table 3-2. Salt and Nutrient Management Plan Water Quality Objectives for the Santa Clara and Llagas Subbasins 


(Regional Board, CC Region 2017; Regional Board, SFB Region 2017) 


Agricultural Supply (AGR) 
Parameter Unit Municipal and Domestic Supply (MUN) | Santa Clara Subbasin Llagas Subbasin 
TDS mg/L 500 | 10,000 | 450 
Nitrate mg/Las NOs 45 - | > 
Nitrate and nitrite | mg/LasN 10 | 30 | 1008 
Nitrite mg/L - | - | 102 


a. For livestock watering. 
Note: MUN objectives are the same for the both subbasins. 


3.2.4 Permitting Approaches 


This section describes permitting approaches to PR groundwater recharge regulatory requirements. For both 
spreading and injection, a baseline approach is described that entails meeting the standard requirements of 
the regulations (described above). Alternative permitting approaches are also described for both types of 
projects that would allow for larger project capacities; these are described here as “high-capacity” 
approaches. There are no separate regulations for high-capacity projects; however, these approaches use 
innovative strategies to go beyond the standard requirements of the regulations. A summary of the baseline 
and high-capacity approaches for both spreading and injection is provided in Figure 3-4; these approaches 
will be further discussed in the following sections. 


Baseline Spreading: Recycled Water Contribution 50% High-Capacity Spreading: Recycled Water Contribution 75% 
1MGD 1.5 MGD 
1MGD 1.5 MGD 
Baseline Injection: Retention Time 6 Months High-Capacity Injection: Retention Time 2 Months 


1MGD 1MGD 3 MGD 3 MGD 


Figure 3-4. Summary of baseline and high-capacity permitting approaches for groundwater recharge 
via spreading and injection 
All flow values are used solely as examples to illustrate the potential difference between baseline and high-capacity flows. 


3.2.4.1 Baseline Approach 


One of the hallmarks of the GWR regulations is the requirement for significant aquifer retention times. In 
addition to further treating the recycled water, the water's passage through the aquifer provides time to 
respond to and correct any issues that may have occurred in upstream treatment. Accordingly, GWR projects 
are structured to both prevent failures from happening (through multiple elements including source control, 
treatment, monitoring, and operations), while also providing time to respond to failures were they to arise. 
Projects that provide a balanced mixture of both failure prevention (treatment, monitoring, etc.) and failure 
response (retention time) elements will likely be the easiest to permit. Typical permit requirements for 
spreading and injection projects are summarized in Table 3-3. 


Table 3-3. Typical Permit Requirements for Groundwater Recharge Projects 


Project Type Aboveground Treatment Dilution Aquifer Retention Time 
Initial RWC < 20% 

Spreading | Tertiary filtration and disinfection | en Wwe >6 months 
Ultimate RWC < 50% 

Injection _| Full advanced treatment None required |>@months 


Groundwater Spreading. For projects spreading tertiary disinfected recycled water, the regulations grant 
10-log credit for Giardia and for Cryptosporidium if the aquifer retention time is at least 6 months. Thus, 
spreading projects are typically permitted with a combination of moderate degrees of treatment coupled with 
the provision of significant (6 months or greater) aquifer retention time. 


Spreading with disinfected tertiary recycled water is frequently limited by low RWC levels; the baseline 
permitting approach involves a maximum RWC of 50 percent. In this case, significant diluent water is 
required to reduce the blended water TOC. This high dilution requirement can limit the size of the recycled 
water project, particularly if significant diluent water is not available. 


Groundwater Injection. Given the requirement for FAT, groundwater injection projects offer significantly more 
barriers to pathogenic microorganisms. Consequently, FAT projects are less reliant on the aquifer to help 
meet the pathogen credits. In fact, most facilities that provide a combination of MF, RO, and UV-AOP can 
meet the 10-log requirement for both Giardia and Cryptosporidium. The pathogen that tends to drive the 
aquifer retention time requirement is virus, which does not typically meet the 12-log target through FAT 
alone. Although most FAT projects do not require 6 months of retention time, they use large basins that 
provide multiple months to years of travel time to the nearest well. Thus, the baseline permitting approach is 
characterized by the provision of both a high degree of treatment (FAT) and significant retention times (6+ 
months). 


3.2.4.2 Alternative Approach for High-Capacity Injection Projects 


One factor that can limit the capacity of groundwater injection projects, assuming factors such as hydraulic 
conductivity do not limit flow through the aquifer, is the size of the available aquifers. As the aquifer size 
decreases, the retention time available for a given flow rate also decreases. Many of the groundwater 
injection projects in the Los Angeles region have access to large basins that allow them to easily provide long 
(6+ months) retention times for both groundwater injection and spreading. In other regions of the state, 
however, projects may be constrained by aquifers whose size may impact the ability to provide the long 
retention times (Lau et al. 2016). One option for these projects to maximize their capacity is to seek 
regulatory approval for shorter aquifer retention times. 


For a given aquifer size (or volume, V), the largest project capacity (or flow, Q) can be achieved by minimizing 
the retention time in the ground (t). If retention time is calculated as t = V/Q, then project capacity (Q) can be 
optimized according to the equation Q = V/t. By setting t to its minimum value (2 months), Q is maximized. 
While the regulations allow retention time as low as 2 months, DDW has stated that projects should not 
assume that they will easily be permitted to operate under these conditions. Box 1 (see page 21) describes 
the steps taken by the first injection project to receive conceptual approval for a 2-month retention time. The 
intent is to demonstrate the level of effort needed to pursue a more challenging permitting approach. 


The general configuration of public health protections provided by the GWR regulations is illustrated in 
Figure 3-5 a. In general, PR systems protect public health by balancing a combination of treatment, 
monitoring, and retention time. If the retention time component becomes shortened, this three-legged stool 
becomes unbalanced, and may threaten public health. One approach is to compensate for shorter retention 
time by augmenting both the treatment and monitoring provided (Figure 3-5 b). 


POTABLE REUSE 
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Figure 3-5. Public health protections provided by groundwater recharge projects 
with (a) baseline permitting approaches, and (b) alternative permitting approaches 


The example below of the Padre Dam Municipal Water District (Padre Dam) is of relevance to Valley Water 
for multiple reasons, including the recent work undertaken by the City of San José to obtain DDW approval 
for free chlorine disinfection of its recycled water. Based on the Padre Dam experience, there is a template 
for permitting short retention time projects that relies on enhanced treatment and monitoring. One option for 
increasing the pathogen control of the standard FAT process (particularly to achieve needed virus credits) is 
free chlorine disinfection. While the City of San José did not have PR as an explicit driver for its study, the 
credit that DDW is anticipated to give its NPR system will be applicable for crediting a PR facility. Leveraging 
this work may offer a cost-effective way to open the door to alternative permitting approaches if needed. 


Box 1 
Padre Dam Municipal Water District High-Capacity Injection Project 


Padre Dam is the first groundwater injection project to receive conceptual approval from DDW to 
operate at the 2-month retention time (DDW 2017a). The first step in this permitting approach was to 
identify additional pathogen credits that could be leveraged. One option was to add an additional 
treatment process, though this approach entails both higher capital and operational expenses. Padre 
Dam’s approach was to seek regulatory approval to receive additional credits for the chlorine 
disinfection process at its water recycling facility. Furthermore, Padre Dam offered to enhance the 
monitoring of its system; by increasing the frequency of monitoring for some key parameters, Padre 
Dam became less dependent on the aquifer for time to detect and respond to issues. The general 
approach was developed and presented to both a National Water Research Institute (NWRI)-led IAP 
and DDW. With the consent of the IAP and DDW, Padre Dam’s project team developed a testing plan 
for a year-long demonstration study. The goal of that study was to develop the data needed to permit 
and design the future full-scale GWR system. 


Based on feedback from the IAP and DDW and per the testing plan, a 0.1-mgd demonstration facility 
was designed and constructed (Figure 3-6). One of the key goals of the project was to demonstrate 
the effectiveness of a free chlorine disinfection approach to achieve higher virus reduction credits. 
This entailed designing and testing a free chlorine control system using multiple rounds of virus 
challenge testing. As a result of this effort, DDW gained confidence that a well-designed and operated 
system could achieve significant virus inactivation (5+ log of inactivation) and that a control system 
could be used to continuously maintain that pathogen barrier. Based on this study, DDW granted 
conceptual approval for the free chlorine approach that is integrated into the full-scale design. The 
results of the free chlorine study and the other elements of the test plan were presented to the IAP. 


and DDW at the end of the year-long testing period. Based on the findings, the IAP endorsed the 
project and determined that the approach justified a reduction of the response retention time to the 
2-month minimum. On March 24, 2017, DDW gave conceptual approval for Padre Dam’s GWR 
project with the minimum 2-month retention time—the first project to receive such approval. 


Figure 3-6. Padre Dam 0.1-mgd demonstration facility 


3.2.4.3 Alternative Approach for High-Capacity Spreading Projects: Case Study 2 


As discussed in Section 3.2.2, one of the major factors limiting the capacity of spreading projects is the 
requirement to reduce (through dilution) the concentration of recycled water TOC to the 0.5 mg/L level. 
Based on the RWC calculation, a well-treated tertiary disinfected recycled water with 5 mg/L of TOC would 
need to be diluted 10-to-1 with diluent water (10 percent recycled water, 90 percent diluent water). One way 
to increase project capacity, therefore, would be to develop strategies to further reduce the TOC of the 
recycled water. Box 2 describes the work being done by the Los Angeles Bureau of Sanitation (LASAN) to 
increase the capacity of its spreading basins. 


Box 2 
Los Angeles Bureau of Sanitation High-Capacity Spreading Project 


LASAN is pursuing a strategy to increase the capacity of its spreading basins. LASAN’s approach is to 
optimize the biodegradability of the recycled water (through ozone treatment), drive down the TOC through 
biodegradation (both with biological activated carbon [BAC] and SAT), and thereby increase the RWC. LASAN 
designed and constructed a demonstration facility that uses ozone (in lieu of chlorine) to satisfy the pathogen 
reduction requirements of Title 22 (Figure 3-7). An added benefit of ozone over chlorine is that it is capable of 
rendering organic material (i.e., TOC) more amenable to biological degradation. In essence, the ozone cleaves 
larger, more refractory organics into smaller constituents that are more easily consumed by microbiological 
populations. 


Figure 3-7. Ozone treatment system at the Donald C. Tillman Advanced Water Purification Pilot project 


The GWR spreading regulations set limits on the initial RWC that projects must meet, but offer pathways for 
alternative, higher RWCs if equal levels of public health protection can be demonstrated. This approach has 
been studied in past research projects and is of interest for multiple agencies in Southern California, 
including the Upper San Gabriel Valley Municipal Water District. Such an approach offers ways to maximize 
project capacity while using a lower-cost, non-RO-based treatment train. 


3.3 Surface Water Augmentation Regulatory Requirements 


This section describes SWA regulatory requirements, including a regulatory summary, public health criteria, 
environmental criteria, and permitting approaches. 


3.3.1 Regulatory Summary 


SWA refers to the planned placement of recycled water into a surface water reservoir used as a source of 
domestic drinking water supply. Final SWA regulations were released in 2018 with an effective date of 
October 1, 2018. The following discussion provides an overview of the provisions most relevant to agencies 
considering implementing an SWA project. 


3.3.2 Public Health Criteria 


Many of the requirements for SWA projects are similar to those required under the GWR regulations. Key 
provisions of the SWA regulation include pathogenic microorganism control, chemical control, treatment and 
monitoring requirements, source control, and reservoir requirements. Reservoir requirements—including 
dilution and retention time—are discussed first because they impact the degree of treatment required. 


3.3.2.1 Dilution Criteria 


In SWA, the reservoir itself plays an important role in public health protection. The first benefit of the 

reservoir is its ability to provide dilution. Dilution mitigates contamination by reducing the concentration of 

compounds present in the recycled water. The dilution and mixing criteria in the SWA regulations require that 

water withdrawn from the reservoir contains no more than either of the following: 

+ 1 percent, by volume, of recycled municipal wastewater that was delivered to the reservoir during any 
24-hour period 

* 10 percent, by volume, of recycled municipal wastewater having been subjected to additional treatment 
producing no less than an additional 1-log reduction of enteric virus, Giardia cysts, and Cryptosporidium 
oocysts 


Ascenario wherein 1 percent of the withdrawn water is composed of recycled wastewater corresponds to a 
100:1 dilution of the recycled water in the reservoir. Similarly, a withdrawal composed of 10 percent 
recycled water corresponds to 10:1 dilution in the reservoir. 


The minimum level of dilution (100:1 or 10:1) must be provided under all conditions. Hydrodynamic 
modeling is required to identify the worst-case combination of a variety of conditions (e.g., stratification, wind 
speed and direction, temperature) and ensure that under these conditions, the dilution requirement is still 
met. Tracer studies are also required to further calibrate and improve the modeling, both prior to and within 
6 months of augmentation (see Figure 3-8). The regulations specify that an IAP assist DDW by reviewing and 
approving the results of this modeling. No pathogen log removal credits are given for time spent or dilution 
achieved in the reservoir. 


Rhodamine [ppb] 


Figure 3-8. Example of a hydrodynamic model replicating a tracer study 
Source: Flow Science, 2018. 


3.3.2.2 Theoretical Retention Time Criteria 


In addition to providing dilution, SWA reservoirs must provide a minimum theoretical retention time, defined 
as the total volume in the reservoir at the end of a month (V) divided by the total flow out of the reservoir 
during that month (Q). Per the regulations, the initial theoretical retention time (V/Q) of all projects must be 
no less than 180 days (6 months). The regulations do allow for alternative theoretical retention times: 
projects can request alternatives as low as 120 days (4 months) without additional treatment requirements, 
and as low as 60 days (2 months) with the provision of additional treatment. Projects providing less than a 
60-day V/Q would not meet the SWA regulations and would, therefore, be considered DPR projects. 


3.3.2.3 Treatment Requirements 


The treatment criteria specify requirements for the baseline degree of treatment that must be provided at 
the AWTF. In brief, SWA requires FAT consisting of RO and AOP with specific requirements for treatment 
performance and surrogate monitoring. 


3.3.2.4 Pathogenic Microorganism Control 


Pathogen log reduction requirements are dependent on both the dilution and theoretical retention time 
achieved in the reservoir (discussed above). The SWA regulations allow pathogen credits to be achieved at 
both the WWTP and AWTF prior to the reservoir, as well as through subsequent treatment at the drinking 
water treatment facility (DWTF). The regulations require post-reservoir treatment at a DWTF in compliance 
with the Surface Water Treatment Rules, i.e., one that achieves a minimum 4/3/2 log reduction of virus, 
Giardia, and Cryptosporidium, respectively. The remaining credits must be achieved at the WWTP and AWTF, 
with the regulations specifying two levels of treatment based on the degree of dilution provided by the 
reservoir: 

1. For projects achieving a minimum 100-fold dilution of the recycled water, the total amount of treatment 
required is 12/10/10 for virus, Giardia, and Cryptosporidium (V/G/C). This translates to a minimum of 
8/7/8 being achieved through the WWTP and AWTF (assuming the DWTF will provide 4/3/2). Treatment 
must be provided by at least two separate treatment processes, each achieving at least 1-log reduction, 
with no more than 6-log credit for any process. 


2. For projects achieving a minimum 10-fold dilution of the recycled water, an additional 1-log pathogen 
reduction through treatment is required prior to the reservoir. In other words, the WWTP and AWTF must 
provide a minimum of 9/8/9 for an overall total log removal requirement of 13/11/11. Treatment must 
be provided by at least three separate treatment processes, each achieving at least 1-log reduction, with 
no more than 6-log credit for any process. 


In addition to dilution, the project's theoretical retention time also impacts the degree of treatment required. 
Additional treatment is required whenever a project proposes a minimum theoretical retention time of less 
than 120 days. The regulations require “no less than one logio reduction” beyond what would otherwise be 
required based on the treatment and dilution provided. Table 3-4 summarizes the treatment requirements 
for SWA projects depending on the dilution and theoretical retention time in the reservoir. 


Summary of Treatment, Dilution, and Theoretical Retention Time C1 


va Log Removal Credit (V/G/C) Number of Treatment Additional 
Dilution (days) | WWITP/AWTF Total Processes Considerations 
>180 | 8/7/8 12/10/10 - 
100:1 <180-120 | 8/7/8 12/10/10 2 State Board approval 
<120-60 | >9/8/9 >13/11/11 State Board approval 
>180 9/8/9 13/11/11 - 
10:1 <180-120 | 9/8/9 13/11/11 3 State Board approval 
<120-60 | >10/9/10 >14/12/12 State Board approval 


Augmentation must be suspended if the log reduction of any of the regulated pathogens drops more than 
two logs below the required levels for more than 4 consecutive hours, or for a total of 8 hours in a week. 
Written approval from the State and Regional Boards is required to reinstate production after a suspension. 


3.3.2.5 Source Control Requirements 


The source control requirements for SWA are the same as those for GWR projects. The wastewater 

management agency participating in the SWA project must maintain an industrial pretreatment program and 

a source control program that includes the following: 

« Anassessment of the fate of State and Regional Board-specified contaminants through both the 
wastewater and recycled wastewater treatment systems 

+ Source investigations and monitoring focused on State- and Regional Board-specified contaminants 


+ An outreach program to industrial, commercial, and residential communities in areas that supply the 
SWA project with wastewater for managing and minimizing contaminants at the source 


+ Accurrent inventory of all contaminants assessed in this program, including any new contaminants that 
result from the introduction of new sources or changes to existing sources 


The regulations for source control for SWA projects are more detailed and complex than those for 
pretreatment under NPDES permits. They are differentiated primarily by the focus on providing a barrier for 
the protection of human health, rather than focusing on the quality of wastewater discharged (i.e., 
environmental health). Additionally, source control programs give wastewater agencies the authority to 
regulate residential discharges, which is not afforded under pretreatment programs. Each wastewater 
agency that would be a source of recycled water to the SWA project would need to consider the feasibility 
and expense of implementing a source control program. 


3.3.2.6 Alternatives 


Chapter 3 of the SWA regulations includes an “alternatives clause” (Section 60320.330) that allows project 
sponsors to apply for alternatives to any of the requirements in Chapter 3. Alternatives require written 
consent from the State Board and must demonstrate that they provide an equal or better degree of public 
health protection. While broad in concept, it is unlikely that certain requirements will have much flexibility— 
e.g., the use of RO in the treatment train—though this clause could have implications for other project 
aspects. An IAP must be convened to approve alternative projects and there may be a need to conduct a 
public hearing to disseminate information if requested by the State Board. 


The broad clause in Chapter 3 does not extend to Chapter 17. The only section in Chapter 17 that allows for 
flexibility is the allowance for “alternative” theoretical retention times (refer to Section 3.3.2.2). The approval 
of an IAP may be required for alternative theoretical retention times. 


3.3.2.7 Other 


Beyond the aforementioned topics, the regulations specify requirements for a number of additional 
elements. A summary of the requirements in each article of the relevant regulations is shown in Table 3-5. 


Indirect Potable Reuse: Surface Water Augmentation 


Section Title Description 
Includes development of a joint plan between water recycling agency and public water 
80820.301 |General Requirements system; demonstration of ‘technical, managerial, and financial” capability; compliance 
60320.302 | Advanced Treatment Criteria Requirements for FAT, process monitoring, demonstration testing, reporting 
60320.304 | Lab Analyses Laboratory requirements for analysis of chemicals, both with and without MCLs 
60320.306 | Wastewater Source Control Requirements for source control program 
ae Requirements for virus, Giardia, and Cryptosporidium removal through the advanced 
80320.308. | Pathoganle Micmarganisin Control treatment process; options for alternative levels of treatment; responses to failures 
60320.312 Regulated Contaminants and Physical Requirements for monitoring of various groups of regulated chemical contaminants; 
i Characteristics Control response to exceedances; monitoring 
Additional Chemical and Contaminant Requirements for additional chemical testing and reporting, including NLs and other 
60320.320 " ‘1 
Monitoring contaminants of concern 
e Identifies plan requirements including operations, maintenance, analytical methods, 
80320.322 | SWSAP Operation Plan monitoring, reporting, and ongoing training 
60320.326 | Augmented Reservoir Monitoring Monitoring requirements at the reservoir, including sampling locations and frequency 
60320.328 | Reporting Includes results of monitoring, operations summary, responses to failure events 
60320.330 Alternatives Permits use of alternatives that provide equivalent or better protection of public health; 
requirements for approval of alternatives 
Chapter 17. Article 9. Indirect Potable Reuse: Surface Water Augmentation 
Section Title Description 
” ae Includes definitions, permit requirements, and other elements related to Article 5.3, 
64668.10 General Requirements and Definitions Chapter 3; requirements for reservoir 
64668.20 Public Hearings Requirements for public interaction, including meetings, Web-accessible information, 
and customer notifications 
64668.30 SWSAP Augmented Resevoir Requirements Requirements for reservoir as approved surface water supply; retention time 


requirements; tracer study and modeling requirements; dilution requirements 


3.3.3 Environmental Criteria 
This section describes environmental criteria for SWA. 


3.3.3.1 Basin Plan Criteria 

The reservoirs of Santa Clara County encompass several beneficial uses, as defined in the SFB Basin Plan: 
+ Municipal and domestic supply (MUN) 
« Agricultural supply (AGR) 

« Groundwater recharge (GWR) 

« Commercial and sport fishing (COMM) 
+ Cold freshwater habitat (COLD) 

+ — Fish migration (MIGR) 

+ Fish spawning (SPWN) 

« Warm freshwater habitat (WARM) 

+ Wildlife habitat (WILD) 

+ Water contact recreation (REC-1) 

+ Non-contact water recreation (REC-2) 


The SFB Basin Plan contains both narrative objectives and numerical water quality objectives. The 
combination of these objectives defines the level of water quality that must be maintained within the region. 
If water quality in a reservoir is better than that prescribed by the SFB Basin Plan, the state Antidegradation 
Policy (described below) applies. 

Narrative Water Quality Objectives 


The SFB Basin Plan contains narrative water quality objectives for the following parameters: 
bioaccumulation, biostimulatory substances, color, floating materials, oil and grease, population and 
community ecology, radioactivity, salinity, sediment, settleable material, suspended material, sulfide, tastes 
and odors, toxicity, and turbidity. In general, the narrative water quality objectives specify that constituents 
not be present at levels that cause nuisance or adversely affect beneficial uses. 


Numerical Water Quality Objectives 
The SFB Basin Plan specifies numerical water quality objectives for several constituents. Bacteriological 


standards are summarized in Table 3-6 for recreational and municipal water uses. Additional objectives are 
summarized below. 


Table 3-6. Water Quality Control Plan for the 


SFB Basin Bacterial Criteria for Relevant Beneficial Uses 


Fecal Coliform Total Coliform 
Beneficial Use (MPN/100 mL) (MPN/100 mL) 
Water contset tion (REC-1) Geometric mean < 200 Median < 240 
ee nee 90th percentile < 400 No sample > 10,000 
< 
Non-contact water recreation (REC-2) Mean 2,000 
90th percentile < 4,000 


Municipal supply (MUN) | Geometric mean < 20 | Geometric mean < 100 


Dissolved oxygen: 

+ Cold water habitat: 7.0 mg/L minimum 

+ Warm water habitat: 5.0 mg/L minimum 

« pH: must remain between 6.0 and 8.5. Controllable water quality factors shall not cause changes 
greater than 0.5 unit in ambient pH levels. 

* Temperature: The temperature of any cold or warm freshwater habitat shall not be increased by more 
than 5 degrees Fahrenheit (°F) (2.8 degrees Celsius [°C]) above natural receiving water temperature. 
Cold freshwater habitats support trout and may support anadromous salmon and steelhead. They are 
often well-oxygenated and fed by soft waters, making fish more susceptible to toxic metals. Warm 
freshwater habitats support bass, bluegill, perch, and non-fish species, such as frogs, crayfish, and 
insects. Warm freshwater habitats are generally lakes and reservoirs, though some minor streams may 
serve this purpose. 

« — Un-ionized ammonia: 

— Annual median < 0.025 mg/L 
— Maximum, Central Bay = 0.16 mg/L 
— Maximum, Lower Bay = 0.4 mg/L 

« MCLs: To protect the MUN beneficial use designation, SFB Basin Plan water quality objectives for 
regulated chemicals are established at the corresponding drinking water MCLs and sMCLs as described 
in Section 3.2.3.1. It is noteworthy that, while the MCLs established in the CCR apply to the final treated 
potable supply delivered to potable water customers, the SFB Basin Plan applies these MCLs directly to 
the raw (untreated) water stored in surface water reservoirs used for municipal supply. 


3.3.3.2 California Toxics Rule 


The U.S. Environmental Protection Agency (EPA) promulgated the California Toxics Rule (CTR) in 2000 (EPA 

2000). The CTR establishes water quality standards for toxic constituents for inland surface waters of 

California. CTR standards apply to regulated surface waters with public water supply and aquatic life 

beneficial use designations. Applicable CTR receiving water standards include: 

+ Short-term (41-hour) criterion maximum concentration (CMC) standards for the protection of freshwater 
habitat from acute effects 

+  Longer-term (4-day) criterion continuous concentration (CCC) standards for the protection of freshwater 
habitat from chronic effects 


«  Longer-term (chronic) public health standards for the consumption of water and organisms 


CTR receiving water standards for the protection of aquatic habitat include standards for dissolved metals, 
cyanide, pentachlorophenol, polychlorinated biphenyls (PCB), and chlorinated pesticides. CTR standards for 
the protection of human health (consumption of water plus organisms) include standards for dissolved 
metals, cyanide, asbestos, dioxins and furans, volatile organic compounds, acid-extractable compounds, 
base neutral compounds, PCBs, chlorinated pesticides, and DBPs. 


The State Board in 2000 adopted the State Implementation Policy (SIP) to provide standardized guidance to 
Regional Boards for regulating discharges of toxic substances to receiving waters.” The SIP establishes 


+ CTR standards are established within Title 40, Section 131.38 (40 CFR 131.38) of the Code of Federal Regulations. 


2 Procedures for CTR implementation are established by the State Board in Policy for the Implementation of Toxics Standards for Inland Surface 
Waters, Enclosed Bays, and Estuaries of California (SIP) (State Board 2000). 


protocols under which Regional Boards can consider and designate receiving water mixing zones and 
dilution credits in establishing NPDES effluent limits that implement the CTR receiving water standards. 


3.3.3.3 Thermal Plan Requirements 


The State of California Water Quality Control Plan for the Control of Temperature in Coastal and Interstate 
Waters and Enclosed Bays and Estuaries of California (Thermal Plan) was adopted by the State Board in 
1971, and revised in 1972, and again in 1975.3 The Thermal Plan establishes statewide standards 
governing allowable temperature in discharges to state waters. Key temperature control provisions for 
discharges to inland surface waters include: 


* Thermal waste discharges having a maximum temperature greater than 2.8°C above the natural 
receiving water temperature are prohibited 


* Elevated temperature wastes shall not cause the temperature of warm interstate waters to increase by 
more than 2.8°C above natural temperature at any time or place* 


Limitations on temperature increases will be a consideration for SWA projects because the higher 
temperature of wastewater will result in a higher temperature advanced treated discharge. 


3.3.3.4 Chlorine Residual Requirements 

EPA has established national criteriaS for chlorine residual concentrations to protect freshwater aquatic life, 
including: 

« CMC (41-hour) value of 19 micrograms per liter (ug/L) 

« CCC (4-day) value of 11 pg/L 


Draft statewide chlorine standards currently being considered by the State Board would require that 
dischargers reduce chlorine residual in discharges to receiving waters to as close to zero as practicable.® 
Pending approval of statewide standards for chlorine residual, the State Board (2014) has implemented the 
EPA chlorine residual criteria in the current statewide NPDES permit governing discharges to surface waters 
from drinking water systems.’ Because the criteria are lower than the sensitivity of many chlorine analyzers, 
non-detect values from a chlorine meter are typically sufficient to satisfy the chlorine residual requirements. 
If free chlorine disinfection is used as part of an SWA project, provisions will need to be provided for 
dechlorination prior to discharge to a reservoir. 


3.3.3.5 Antidegradation Criteria 


The State of California policy on antidegradation is set forth in State Board Resolution 68-16,8 which 
establishes the following policy that requires maintenance of high-quality waters: 


3 The 1975 version of the Thermal Plan was implemented through adoption of State Board Resolution 75-89. 

+ A temperature of 2.8°C corresponds to 5°F. 

5 U.S. Environmental Protection Agency (EPA). National Recommended Water Quality Criteria. Located online at the EPA website at: 
water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm. Updated 2014. 

® State Water Resources Control Board (State Board). Total Residual Chlorine and Chlorine-Produced Oxidants Policy of California. 2006. 

7 State Water Resources Control Board (State Board). Order WQ 2014-0194-DWQ, General Order CAG140001, Statewide National Pollutant 

Discharge Elimination System (NPDES) Permit for Drinking Water System Discharges to Waters of the United States. 2014. 

Resolution 68-16, Statement of Policy with Respect to Maintaining High Quality Waters in California was adopted by the State Board on October 28, 

1968. California's 1968 antidegradation policy predates the creation of the U.S. Environmental Protection Agency, the 1972 federal Clean Water Act, 

and the implementation of the federal NPDES permit program. 


Whenever the existing quality of water is better than the quality established in policies as of the date on which such 
policies become effective, such existing high quality will be maintained until it has been demonstrated to the State 
that any change will be consistent with maximum benefit to the people of the State, will not unreasonably affect 
present and anticipated beneficial uses of such water and will not result in water quality less than that prescribed in 
the policies. 


The State of California antidegradation policy (which preceded the 1972 Clean Water Act and federal 
antidegradation regulations) applies to all state waters, and requires that the existing water quality be 
maintained unless it is demonstrated that the benefits associated with the proposed water quality 
degradation outweigh the detriments. Any proposed SWA project will require an evaluation of the baseline 
water quality of the receiving reservoir and the potential for degradation due to SWA. 


3.3.4 Permitting Baseline Approach 


As with GWR, the most straightforward permitting approach is to offer the broadest balance of the public 
health elements that are contained within the regulation. In SWA, the main public health components 
include treatment and monitoring, dilution, and theoretical retention time. Projects can offset higher 
treatment and monitoring requirements by providing higher levels of dilution and theoretical retention time. 
The “baseline” approach would be to pursue a project that provided (1) 6 or more months of theoretical 
retention time, (2) minimum dilutions in excess of 100-to-1, and (3) treatment meeting the 8/7/8 pathogen 
log reductions for V/G/C. Under such conditions, no conditions would trigger additional regulatory hurdles 
(as would happen for retention times less than 4 months) or would require higher degrees of treatment (as 
would be needed for dilutions less than 100:1). 


Given that San Diego’s SWA project is the only one currently permitted in California, the steps required to 

permit an SWA project—even under a baseline strategy—may be more involved than a GWR project, where 

the industry and regulators have more than 50 years of experience. Thus far, both projects pursuing SWA— 

the City of San Diego and the East County Advanced Water Purification program—have a number of 

commonalities that have contributed to their progress: 

+ Demonstration facilities used to develop water quality and performance data in accordance with DDW- 
approved test plans 


+» Engagement with IAPs and DDW 
+ Reservoir and hydrological modeling studies 
«Tracer studies 


All of these findings have been presented to regulatory bodies and have been critical in both their permitting 
efforts (e.g., Engineering Reports) and the design of the full-scale facilities. It is likely that projects that are 
pursued in the near future will also need similar levels of effort to support their permitting efforts. 


Because only one SWA project has completed the permitting and design phase, there are much fewer 
precedents for the “baseline” SWA permitting approach compared to GWR. The City of San Diego’s project 
and the East County Advanced Water Purification program are both pursuing more aggressive projects, i.e., 
ones that trigger one or more clauses in the regulations that make these permitting approaches more 
involved. Box 3 describes the City of San Diego’s experience permitting an SWA project that provides the 
minimum levels of dilution (10-to-1) and theoretical retention time (2 months). 


Box 3 
Alternative Permitting for Surface Water Augmentation in San Diego 


San Diego's original concept for its SWA project was to augment the San Vicente Reservoir, a 247,000-acre- 
foot reservoir that would provide years of theoretical retention time for a 30-mgd project. Nevertheless, the 
reservoir is located approximately 25 miles northeast from the city of San Diego in a mountainous region in 
the eastern part of the county. While offering advantages in terms of both long theoretical retention times 
and high degrees of dilution, it would also incur expensive pipeline infrastructure traversing multiple 
jurisdictions. At the time the project was conceived, there were no draft SWA regulations. Over the course of 
the project, however, the California State Expert Panel began to provide input to DDW and the State Board 
about the shape of the future SWA regulations. As it became clearer that the regulations might allow for 
broader flexibility in reservoir operation, San Diego began to evaluate alternative options. 


The alternative that it ultimately selected was the augmentation of Lake Miramar, a 6,000-acre-foot reservoir 
adjacent to the Miramar Water Treatment Plant, approximately 7 miles from the proposed advanced 
treatment facility at the North City Water Reclamation Plant. This option would (1) reduce the pipeline costs 
by more than 50 percent, (2) allow for faster project completion, (3) decrease complexity by involving only a 
single agency, and (4) lead to lower environmental impacts. The City concluded that these benefits 
outweighed the “costs” of pursuing a project with a less-certain permitting pathway. Based on the proposed 
project size (30 mgd) and the size of the reservoir, the project would be able to provide only 2 months of 
theoretical retention time at buildout. At the time of the project's conception, this short retention time option 
was not yet available in the regulation. For this reason, the City invested in efforts to demonstrate that the 
Miramar SWA project could be equally protective of public health. 


The City determined that reducing certain protections—e.g., dilution and retention time—would require 
compensation by other elements. Accordingly, its 1-mgd demonstration FAT facility (Figure 3-9) was 
augmented to provide additional treatment barriers (ozone and biological activated carbon) to further 
guarantee the consistency of the high-quality water used to augment the reservoir. San Diego discussed this 
option with its IAP, presented the findings from its year-long study on the high performance of the system, 
and—based on these findings—received IAP support for an SWA project with a 2-month retention time. 
Through these interactions, DDW also provided input that helped the project team develop the data 
necessary to approve this approach. San Diego gained final approval for the State's first SWA permit in May 
2020. 


Figure 3-9. Demonstration pure water facility at San Diego's North City Water Reclamation Plant 


3.4 Direct Potable Reuse 


This section describes DPR, including a regulatory summary and key considerations. 


3.4.1 Regulatory Summary 


In 2010, SB 918 required CDPH, now DDW, to investigate the feasibility of developing uniform water 
recycling criteria for DPR and to report its findings to the State Legislature by December 2016. In addition, 
SB 918 mandated that an expert panel be convened to advise DDW on scientific and technical matters 
regarding DPR feasibility. The expert panel released its final report in August 2016, concluding that it is 
feasible to develop uniform criteria for DPR. The panel suggested six research topics that should be 
investigated to further ensure the protectiveness of DPR, which are summarized in Figure 3-10. 
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Figure 3-10. Six DPR research topics identified by the State expert panel 


DDW delivered its final report to the State Legislature in December 2016, concluding that the six research 
topics must be addressed before uniform water recycling criteria can be developed. 


Assembly Bill (AB) 574, which was signed into law in October 2017, requires that the State Board develop 
uniform water recycling criteria for RWA by 2023. It also mandated the development of a framework for the 
regulation of PR projects by June 2018; the draft framework was released by DDW on April 19, 2018 
(Figure 3-11). It should be noted that AB 574 specifies that the State Board retains the right to permit PR 
projects pursuant to the Health and Safety Code before the adoption of uniform water recycling criteria. 
Although the State Board has the authority, it is not clear what requirements would be imposed for a DPR 
project seeking permitting prior to the development of uniform DPR regulations. 
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Figure 3-11. Framework for regulating DPR in California, released by the State Board's DDW in April 2018 


3.4.2 Key Considerations 


Permitting a DPR project at this early stage of the regulatory development process will be challenging. First 
and foremost, the regulators are waiting for the results of multiple parallel research efforts that are currently 
under way. In its report to the State Legislature, DDW stated that these knowledge gaps would need to be 
addressed before it could develop uniform criteria (State Board 2016). Furthermore, DDW understands the 
benefit of experience on the development of its previous regulations: GWR regulations evolved multiple 
times over the nearly 40-year period during which they were in draft form, with each iteration improving on 
the public health protections provided. While the SWA regulations were written without the benefit of an 
existing project, the regulators drew from the GWR experience to develop the SWA regulations. As the 
transition is made now from SWA to DPR, the regulators will leverage PR experience and research broadly, 
including outside of California, to help inform DPR regulations. Accordingly, DDW will likely prefer a cautious 
and deliberate approach to permit DPR projects before the regulations are developed. 


While the exact requirements for DPR systems are not yet fleshed out, numerous documents provide 
indications of the elements that will be included. In its DPR Regulatory Framework document, DDW stated 
that “DPR regulations will need to include additional criteria to compensate for the loss of the protective 
benefits assured by the presence of a meaningful environmental buffer in IPR projects” (State Board 2018). 
Echoing this, the State expert panel suggested that the benefits of the environmental buffer could be 
substituted with enhanced reliability provided by mechanical systems and treatment performance (Olivieri et 
al. 2016). These include the following: 

+ Enhanced treatment 


+ — Control of chemical contaminants 


« Monitoring and control 
+ Source control 

+ Operator certification 
« TMF capabilities 


3.4.2.1 Enhanced Treatment 


Both the State expert panel and the recent DPR Regulatory Framework document have indicated that DPR 
will require additional treatment beyond what has been specified for IPR scenarios (Olivieri et al. 2016; State 
Board 2018). While they have not provided specific requirements for the particular treatment train or trains 
needed, they have indicated that it will be an enhanced form of the FAT process. What enhancements are 
necessary have not been determined, though DDW offered that O3/BAC pretreatment may be an option 
(State Board 2018). 


The rationale for the enhanced treatment is that it can help compensate for the lack of an environmental 
buffer. By requiring treatment redundancy, i.e., treatment beyond the minimum needed for public health 
protection, the system will reduce its probability of failing to meet the minimum targets. The consistency with 
which the train will be required to meet the risk-based health targets will likely increase. Requiring redundant 
treatment is a practical way of ensuring that the log removal value (LRV) targets are consistently met. Higher 
degrees of treatment will also need to be coupled with stricter O&M procedures and tighter control of the 
treatment barriers (i.e., critical control points) (State Board 2018). 


Currently, the State Board is sponsoring three research projects that will impact the level of treatment 
ultimately required for DPR: one to look at performance evaluations and quantitative microbiological risk 
assessment (QMRA), one to evaluate the concentration of pathogens that might be present in the raw 
sewage source water, and a study to understand how disease outbreaks might impact those numbers. The 
findings from these studies will help to inform the future minimum criteria for enhanced DPR treatment. 


3.4.2.2 Control of Chemicals 


The general framework for controlling chemicals in PR follows three steps: (1) identify chemicals of concern, 
(2) set up treatment and monitoring to evaluate a suite of relevant chemicals, and (3) specify performance 
criteria to reduce these chemicals below levels of health concern. This approach is further supported by 
source control, which aims to limit the discharge of these compounds into the wastewater. In IPR settings, 
the environmental buffer provides time to take samples and evaluate results prior to distributing the water; 
in DPR this will not be an option. Consequently, the regulatory structure will need to adapt to focus more on 
the use of surrogates/indicators that can be measured on a continuous basis, in tandem with additional 
treatment that improves the reliability and robustness of the treatment train (Figure 3-12). 
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Figure 3-12. Diversity of removal mechanisms provides a high degree of 
control for chemicals and mitigates unknown chemical contaminants 


One group of chemical constituents that is of greater importance in DPR settings are those that have been 
shown to pass through FAT trains—namely, the low molecular weight organic compounds. Several strategies 
have been proposed to deal with these compounds, including: 

» Enhanced source control 

* — Provision of additional treatment barriers at the AWTF 

« High-frequency monitoring of TOC (or other surrogate[s] for organic compounds) in final effluents 


Another future requirement may be the optimization of the WWTP (State Board 2018). In line with the expert 
panel's treatment recommendations, providing a high degree of treatment at the WWTP-—including biological 
nutrient removal with filtration—further ensures a high-quality, stable source water to feed the AWTF. Future 
DPR requirements may stipulate the degree of wastewater treatment preceding the AWTF for this reason. 


The combination of these efforts—source control, enhanced wastewater and advanced treatment, and 
continuous monitoring—will help prevent, detect, and respond to any peaks of chemicals that may make 
their way to and through the WWTP. 


3.4.2.3 Monitoring and Control 


As the time and distance between the treatment process and consumer grows smaller, it becomes 
increasingly important to continuously track the status of the treatment processes and purified water quality. 
If treatment fails, urgent action is required and the only way to respond quickly is to provide a high degree of 
monitoring and control. The stringency of monitoring will be higher than what is currently required for IPR for 
both pathogens and chemicals (State Board 2018). DDW has also highlighted the future use of advanced 
chemical detection techniques, including non-targeted analysis and bioassays. 


3.4.2.4 Source Control 


As noted above, source control programs will likely be more stringent than those used for existing IPR 
systems. Per the expert panel report, source control is a priority research topic and the State Board has 
allocated funds for a future IAP to outline the components and scope of the enhanced source control 
programs. This ongoing research should provide findings in the next 18 to 24 months. 


3.4.2.5 Operator Certification 


The water industry has understood the important role that operations will have in the future success of DPR 
systems. Given the high reliance on engineered systems for public health protection, DPR systems will need 
operators with a high degree of advanced treatment training. Both the California Water Environment 
Association (CWEA) and the California-Nevada Section of the American Water Works Association (CA-NV 
AWWA) joined together to develop and jointly administer a voluntary Advanced Water Treatment Operator 
(AWTO) certification that includes three different grade levels. 


3.4.2.6 Technical, Managerial, and Financial Capacity 


The IPR regulations have requirements for the TMF capacity of the project sponsors. DDW has stated that 
the threshold for TMF capacity will increase as the movement is made from IPR to DPR, since the complexity 
and sophistication of DPR systems is higher. DPR will typically require a greater number and diversity of 
treatment processes, more stringent monitoring requirements, and critical control points. 


3.4.2.7 Phasing 


DDW has emphasized that it would like to progress toward TWA—the most direct form of DPR—in a 
methodical and phased approach (State Board 2018). Phasing from an IPR project (GWR or SWA) into RWA 
will have numerous benefits. By starting with GWR/SWA, DDW has a chance to evaluate the capacity of an 
agency to comply with the IPR regulations, which are strict but not as rigorous as the future DPR regulations. 
This period also puts lower stakes on the engineered aspects of public health protection because these 
systems will necessarily be complemented by an environmental buffer. Because a higher degree of rigor will 
be required for DPR (in terms of treatment, monitoring, control, and operations), having an initial period with 
IPR may provide an easier pathway to permitting. DDW has stated that it wants to “walk before it runs,” 
meaning that it would like to move progressively from IPR to RWA and then again slowly from RWA to TWA. 


Timing will be a key consideration for the permitting of an RWA project. Per AB 574, DDW anticipates 
developing uniform regulations by the end of 2023, with the possibility of extending this deadline for 1 year. 
A phased project that begins with IPR and transitions into RWA could anticipate a high degree of regulatory 
clarity in the 2023 to 2024 time frame. Agencies looking to pursue TWA might anticipate final regulations 

5 years after the development of RWA regulations (e.g., 2028 to 2029). 


Section 4: Residuals Management 


PR projects can produce significant volumes of residuals. The previous sections have discussed 
environmental criteria for discharge of treated effluent to end uses (e.g., landscape irrigation for NPR) and 
environmental buffers (e.g., aquifer discharge for groundwater recharge). This section focuses specifically on 
the management of residual streams generated by reuse treatment and their potential regulatory 
requirements. 


Most PR applications within California use FAT, which includes low-pressure MF followed by RO and UV-AOP. 
The low-pressure filtration process produces a relatively small residual flow of backwash water, which can 
either be discharged via sewer or recycled to the WWTP headworks (Section 4.3). Low-pressure membrane 
and occasional UV-AOP chemical cleaning produce small volumes of cleaning waste chemicals, which are 
also discussed in Section 4.3. The largest residual volume produced in an RO-based PR system is RO 
concentrate, disposal of which is discussed in Section 4.2. 


4.1 NPDES Permits 


Acommon strategy for residuals management is to discharge these streams through surface water outfalls, 
either alone or in combination with existing effluent discharges. In this case, these discharges would be 
addressed through NPDES permits, which are issued by the Regional Board (either Region 2 - SFB or Region 
3 - CC). NPDES permits for discharges to surface waters contain specific requirements that limit the 
pollutants in discharge effluent. Some pollutant limits are load-based (e.g., pounds per month), but most are 
concentration-based (e.g., mg/L of TDS). This is a critical consideration for residuals, especially RO 
concentrate, as they are highly concentrated waste streams that may strain existing NPDES concentration 
limits if added to the existing discharge stream. NPDES permits also require screening tests for chronic 
toxicity (a detrimental biological effect on the health of an organism population or community), and in some 
cases, may also limit daily effluent flow (e.g., SCRWA WWTP). These limitations in effluent flow serve as a 
strategy to mitigate contaminant discharges into a water body that may be close to or exceeding its 
beneficial use water quality standards. 


There are two types of NPDES permits: General and Individual. The General Permit is intended to cover 
multiple facilities within a specific category. For example, the SFB Regional Board has a Groundwater 
General Permit for the Discharge or Reuse of Extracted Brackish Groundwater, Reverse Osmosis 
Concentrate Resulting from Treated Brackish Groundwater, and Extracted Groundwater from Structural 
Dewatering Requiring Treatment (Order R2-2012-0060), which regulates general waste discharge 
requirements within those conditions. The full list of General NPDES wastewater permits for California can 
be found on the State Board website. 


The Individual Permit is a permit tailored to a specific facility that is issued by a Regional Board for an 
effective period not to exceed 5 years. It is anticipated that any WWTP that may receive residuals from PR 
(e.g., San José/Santa Clara RWF or the Sunnyvale WPCP) would have an individual permit. In instances 
where RO concentrate is being discharged to a surface water, there may also be a need for a separate 
NPDES permit (discussed further in Section 4.2). 


Discharge of residuals from recycled water projects may require either a new NPDES Individual Permit or 
modification of an existing NPDES permit. Residuals that are being discharged into an existing sewer system 
(e.g., RO concentrate) may also require an industrial discharge permit from the municipality that manages 
that sewer system. If residual streams are routed to existing outfalls, a careful review of potential impacts to 
existing NPDES permits will be needed to identify whether all effluent discharge water quality requirements 
will still be met with the new project, or if permit modifications and/or further waste stream treatment is 
needed. Some issues of concern, particularly in RO concentrate, are TDS, nutrients, metals, and toxicity. 


4.1.1 Existing NPDES Permits 


Four WWTPs in Santa Clara County have existing NPDES permits: San José/Santa Clara RWF, Sunnyvale 
WPCP, Palo Alto RWQCP, and SCRWA WWTP. If residuals are to be discharged into the sanitary sewer system 
upstream of these facilities, the potential impacts to these WWTPs must be considered. The existing NPDES 
permits for each of these facilities are summarized below. 


The NPDES permit limits shown below are set to meet a variety of effluent requirements from various state 
and federal laws, including the Basin Plan and the National Toxics Rule. Change in discharge from any of 
these WWTPs (e.g., an increase in TDS and metals from RO concentrate) could impact a WWTP’s ability to 
continue meeting its NPDES permit limits. 


4.1.1.4 San José/Santa Clara Regional Wastewater Facility 


San José/Santa Clara RWF serves 1.4 million residents in the San José and Santa Clara region. It treats an 
average of 110 mgd of wastewater, with a capacity of up to 167 mgd, and discharges advanced secondary- 
treated effluent to the Artesian Slough, which is a tributary to the South SF Bay via Coyote Creek. Its existing 
NPDES permit is SFB Regional Board Order R2-2014-0034/NPDES Permit CA0037842, and the effluent 
limits are summarized in Table 4-1. 


for San José/Santa Clara RWF 


Effluent Limitations 
Average | Average | Maximum | Instantaneous) Instantaneous 
Parameter Unit Monthly Weekly Daily Minimum Maximum 

ian aoe biochemical oxygen demand mg/L 10 20 = _ 
Total suspended solids (TSS) mg/L 10 ad 20 we sesh 
Oil and grease mg/L 5 - 10 con ea 
pH Standard units -_ _ _ 65 8.5 
Total residual chlorine mg/L = - ae = 0.0 
Turbidity Ntu a ss = = 10 
Total ammonia, as N mg/L 3.0 aad 8.0 oe a 
Copper, total recoverable we/L 11 _ 19 _ _ 
Nickel, total recoverable we/L 25 33 

Cyanide, total ug/L 5.7 13 = a 
Indeno (1,2,3-cd) pyrene ug/L 0.049 0.098 a o 
Dioxin-TEQ pg/L 1.4x108 = 2.8x108 = a 


Source: SFB Regional Board NPDES Permit CA0037842 (effective 11/1/2014). 


In addition to these numeric limits, the San José/Santa Clara RWF has a narrative limit for chronic toxicity, 
such that the effluent does not cause or contribute to toxicity in the receiving water, Routine chronic toxicity 
testing is conducted monthly using Ceriodaphnia dubia as the test species. 


Typically, discharge into shallow waters or dead-end sloughs is prohibited; however, the San José/Santa 
Clara RWF has an exception. Because the receiving water is shallow and supports biologically sensitive 
habitats, the plant has no dilution credit for most parameters; however, the plant does have a dilution credit 
for cyanide (3:1 ratio). 


4.1.1.2 Sunnyvale Water Pollution Control Plant 


The Sunnyvale WPCP treats an average flow of 11.9 mgd and discharges advanced secondary-treated 
effluent to the Moffett Channel, which is a tributary to the South SF Bay via the Guadalupe Slough. Effluent 
limits are set by SFB Regional Board Order R2-2014-0035/NPDES Permit CA0037621 and summarized in 
Table 4-2. 


ions for Sunnyvale WPCP 


Effluent Limitations 
Average | Average | Maximum _ Instantaneous) Instantaneous 
Parameter Unit Monthly Weekly Daily Minimum Maximum 

CBODs at 20°C mg/L 10 a 20 = - 
TSS mg/L 20 = 30 _ = 
Oil and grease mg/L 5 o 10 = ae 
pH Standard units nee _ _ 6.5 8.5 
Total residual chlorine mg/L _ _ ~ ~ 0.0 
Turbidity NTU = - = = 10 
Total ammonia, as N (October-May) mg/L 18 o 26 ey pe 
Total ammonia, as N June-September) mg/L 2 _ 5 ae pee 
Copper, total recoverable pe/L 10 _ 19 _ _ 
Nickel, total recoverable we/L 24 35 _ _ 
Cyanide, total ug/L 15 17 

Dioxin-TEQ (TEQ = toxicity equivalency) ug/L 1.4x108 _ 2.8x108 _ a 
Bis (2-ethylhenxyl) phthalate ug/L 5.9 ad 12 _ - 


Source: SFB Regional Board NPDES Permit CA0037621 (effective 11/1/2014). 


In addition to these numeric limits, the Sunnyvale WPCP has a narrative limit for chronic toxicity, such that 
the effluent does not cause or contribute to toxicity in the receiving water, Routine chronic toxicity testing is 
conducted monthly using Thalassiosira pseudonana as the test species. 


Sunnyvale WPCP also has an exception that allows discharge to shallow water. Because the receiving water 
is a shallow, tidal slough with limited upstream freshwater flows, the plant has no dilution credit for most 
parameters; however, the plant does have a dilution credit for cyanide (4:1 ratio). 


4.1.1.3 Palo Alto Regional Water Quality Control Plant 


The Palo Alto RWQCP treats 20 mgd of wastewater for six communities: Palo Alto, East Palo Alto, Mountain 
View, Stanford, Los Altos, and Los Altos Hills. Its effluent is regulated by SFB Regional Board Order R2-2014- 
0024/NPDES Permit CA0037834, which is summarized in Table 4-3. It discharges secondary-treated 
effluent into two different discharge points (with the same effluent limits described in Table 4-3)—the first is 
directly into the South SF Bay, and the second is into Matadero Creek. 


ions for Palo Alto RWQCP 


Effluent Limitations 
Average | Average | Maximum _ Instantaneous Instantaneous 
Parameter Unit Monthly Weekly Daily Minimum Maximum 
CBODs at 20°C mg/L 10 a 20 = - 
TSS mg/L 10 _ 20 _ = 
Oil and grease mg/L 5 o 10 = ae 
pH Standard units ee _ _ 6.5 8.5 
Total residual chlorine mg/L _ _ ~ ~ 0.0 
Turbidity NTU = ws = = 10 
Total ammonia, as N mg/L oF o 95 _ pe 
Copper, total recoverable ug/L 21 _ 36 _ _ 
Nickel, total recoverable we/L 26 _ 31 _ _ 
Cyanide, total pe/L 6.2 _ 14 ie - 
Dioxin-TEQ ug/L 1.4x108 _ 2.8x 108 _ 


Source: SFB Regional Board NPDES Permit CA0037834 (effective 8/1/2014). 


In addition to these numeric limits, the Palo Alto RWQCP has a narrative limit for chronic toxicity, such that 
the effluent does not cause or contribute to toxicity in the receiving water, Routine chronic toxicity testing is 
conducted monthly using Pimephales promelas as the test species. 


Palo Alto RWQCP also has an exception that allows discharge to shallow water; Palo Alto’s water reuse 
projects and maintenance of Renzel Marsh help to justify this exception. Furthermore, Palo Alto has dilution 
credits for cyanide (3.25:1 ratio) and copper (3.5:1 ratio) at both discharge points. 


4.1.1.4 South County Regional Wastewater Authority Wastewater Treatment Plant 


SCRWA is a joint powers authority established to manage wastewater treatment for the cities of Gilroy and 
Morgan Hill. SCRWA manages the SCRWA WWTP, which is designed to treat up to 8.5 mgd for dry weather 
secondary treatment standards and 9.0 mgd for tertiary filtered and disinfected standards. Effluent 
limitations are regulated by Central Coast Regional Water Quality Control Board (CC Regional Board) Order 
R3-2017-0028/NPDES Permit CA0049964. 


SCRWA’s NPDES permit describes three discharge locations, with differing effluent limitations for each. 
Discharge Point 001 is land application of treated secondary effluent to percolation ponds that are adjacent 
to Llagas Creek, Discharge Point 002 is disinfected tertiary recycled water to the Pajaro River, and Discharge 
Point 003 is also disinfected tertiary recycled water for reclamation use. The effluent limitations for 
Discharge Points 001 and 002 are listed below in Table 4-4 and 4-5, respectively. The effluent for Discharge 
Point 003 (recycled water for reclamation) must meet the water quality requirements for disinfected tertiary 
recycled water as described in Section 2 (NPR). 


Table 4-4. Effluent Limitations for SCRWA's Discharge Point 001 


Effluent Limitations 
Parameter Unit Average Monthly Average Weekly | Maximum Daily | 12-Month Moving Average 

domand(@oD,)at20"6 ML 30 4s - - 
TSS mg/L 30 45 _ a 
Nitrate (as N) mg/L 5 _ 10 oe 
ms mg/L _ = = 900 
Sodium mg/L _ a _ 175 
Chloride mg/L _ a _ 200 
Sulfate mg/L _ _ _ 150 
Boron mg/L aaa _ _ 1.0 
pH Standard units 6.5-8.3 at all times 


Source: CC Regional Board NPDES Permit CA0049964 (effective 12/1/2017). 


Table 4-5. Effluent Limitations for SCRWA’s Discharge Point 002 


Parameter Unit Effluent Limitations 
Average Monthly Average Weekly Maximum Daily 

Flow MGD = = 9.0 
BODS at 20°C mg/L 10 = 20 
TSS mg/L 10 oe 20 
Nitrate (as N) mg/L 5 _ 10 
Un-ionized ammonia (as N) mg/L 0.025 _ 0.050 
pH Standard units 7.0-8.3 at all times 

TDS mg/L 1,000 oa = 
Sodium mg/L 200 a 
Chloride mg/L 250 _ an 
Sulfate mg/L 250 _ _ 
Boron mg/L 1.0 _ 
Chlorine, total residual mg/L _ _ a 
Chlorine, total residual mg/L _ _ a 
Copper, total recoverable ug/L 20 _ 42 
Lead, total recoverable ug/L 21 — 42 
Chlorodibromomethane ug/L 0.40 _ 0.80 
Dichlorobromomethane ug/L 0.45 _ 0.90 
Trihalomethanes, total ug/L 80 _ 160 


a. Chlorine concentrations shall at no time exceed detection levels as determined by amperometric titration or 
other equally sensitive method. 
Source: NPDES Permit CA0049964 (effective 12/1/2017). 


Regulated by the CC Regional Board, SCRWA has different chronic toxicity testing requirements than the 
other three plants. Routine monitoring is conducted once per year using the water flea, Ceriodaphnia dubia, 
(survival and reproduction test); fathead minnow, Pimephales promelas (larval survival and growth test); and 


green alga, Selanastrum capricornutum (growth test), as test species. If chronic toxicity is detected in the 
effluent, SCRWA must resample immediately and report the results to the Executive Officer, who will 
determine whether to initiate an enforcement action, require a Toxicity Reduction Evaluation, or implement 
other measures. 


Unlike the SF Bay plants, SCRWA receives no dilution credit. 
4.1.2 Basin Plans 


Key drivers for NPDES permits are the SFB Basin Plan and CC Basin Plan. Each of the surface water and 
groundwater bodies within the SFB and CC Basins has beneficial use designations and establishes the water 
quality attainment strategies, including total maximum daily loads (TMDL) as required by the Clean Water 
Act. TMDLs addressed by the Basin Plans include diazinon and pesticide-related toxicity, copper, mercury, 
selenium, various bacteria, various pathogens, PCBs, and sediment. There are also region-wide and area- 
specific TMDLs, and NPDES permit limits calculated to support compliance with the Basin Plans. 


The pertinent water bodies to Santa Clara County include the Artesian Slough (San José/Santa Clara RWF), 
the Moffett Channel (Sunnyvale WPCP), the South SF Bay and Matadero Creek (Palo Alto RWQCP), and the 
Pajaro River (SCRWA WWTP). Each of these water bodies has beneficial use designations (Table 4-6), and 
associated water quality standards. 


Table Beneficial Uses of Relevant Water Bodies in Santa Clara Cou 
San José/Santa Clara RWF| Sunnyvale WPCP Palo Alto RWQCP SCRWA WWIP 
Beneficial Use(s) Artesian Slough? Moffett Channel? | South SF Bay? | Matadero Creek? | Pajaro River» 
Agricultural supply (AGR) # 
Cold freshwater habitat (COLD) v v 
Commercial and sport fishing (COMM) v v 
Contact recreation (REC-1) v v il v v 
Estuarine habitat (EST) v # v 
Fish migration (MIGR) v v v 
Fish spawning (SPWN) v v v 
Freshwater replenishment (FRSH) v 
Groundwater recharge (GWR) v 
Industrial process supply (PROC) 
Industrial service supply (IND) v v 
Municipal and domestic supply (MUN) v 
Navigation (NAV) v 
Non-contact water recreation (REC-2) v v v v v 
Preservation of rare and endangered Vv y; “p 
species (RARE) 
Shellfish harvesting (SHELL) v 
Warm freshwater habitat (WARM) v v 
Wildlife habitat (WILD) ve vw v v v 


a. Source: SFB Basin Plan, Table 2-1. 
b. Source: CC Basin Plan, Table 2-1. 


While water quality limits that are set in the Basin Plan may not directly transfer to NPDES permits, effluent 
requirements are calculated with the intention of meeting water quality goals set in the Basin Plan. Future 
recycled water projects that may impact existing NPDES permits (as detailed above) must take those 
impacts into consideration during development of the project. Increases in constituent concentrations 
through the discharge of residuals or the diversion of water for reclamation may impact the WWTPs' abilities 
to meet their existing NPDES permit limits. 


4.1.3 Waste Discharge Requirements for Nutrients to San Francisco Bay 


Nutrients, such as nitrogen and phosphorus, are also regulated through the NPDES program. While there are 
currently no numerical limits for nutrients (except for ammonia) within each facility-specific NPDES permit, 
all WWTPs that discharge into the SF Bay are regulated by Order R2-2019-0017/NPDES Permit CA0038873, 
titled Waste Discharge Requirements for Nutrients from Municipal Wastewater Discharges to San Francisco 
Bay. This region-wide permit sets monitoring and reporting requirements, as well as a mandate to evaluate 
potential nutrient discharge reduction through treatment optimization, sidestream treatment, or WWTP 
upgrades. 


Whether a nutrient limit will be set in future permit revisions, and what it might be if it is, is still unknown. 
The limit could be either loading- or concentration-based, or both. For WWTPs that are looking to do water 
reuse, a concentration-based limit may be challenging to meet, as dilution flow is diverted for water reuse, 
thereby increasing nutrient concentrations. This would be exacerbated if RO concentrate is also part of that 
effluent flow. 


For projects considering RO, management of the RO concentrate is a critical consideration in the 
conversation around nutrients. Concentrate streams have high concentrations of nutrients that will make 
meeting future nutrient limits challenging. A solution to managing RO concentrate streams could be to 
discharge it into a treatment cell, which will reduce nutrient concentrations before discharging through an 
outfall. Other management strategies to reduce nutrient loading to the SF Bay could be those that discharge 
the concentrate elsewhere, like injection or evaporation ponds. The future of effluent limits for nutrients is 
still unknown, but must be taken into consideration with the development of any new water reuse project. 


4.2 RO Concentrate Management 


For projects that use RO, management of the RO concentrate stream is an important part of the permitting 
process. RO concentrate is the waste stream from an RO system, which treats water by using high-pressure 
pumps to push water through a semipermeable membrane. This membrane removes dissolved salts (TDS), 
particles, colloids, organic matter, and microorganisms from the feed water. The treated water (permeate) is 
sent to the next treatment process, while the waste stream (concentrate) is sent to a concentrate 
management system. 


As an RO system rejects 95 to 99 percent of dissolved salts, this concentrate stream contains high levels of 
TDS that must be properly managed. There are various strategies for RO concentrate management. These 
strategies are currently being studied by the District, and a plan is currently being developed that will be 
incorporated into the Master Plan process as information becomes available. The strategies under 
consideration include sanitary sewer discharge, discharge into an existing or new outfall, treatment cells, 
evaporation ponds, and deep-well injection. 


4.2.1 Sanitary Sewer Discharge 


One strategy for RO concentrate management is discharge into an existing sanitary sewer system for 
treatment at a WWTP. This would require coordination with the managing utility, which may include acquiring 
an industrial discharge permit. Multiple costs are associated with this strategy, including those of a new 


sanitary sewer/treatment plant connection and the potential increase in unit treatment costs due to 
increased 5-day BODs and TSS concentrations of the wastewater influent. 


Potential downstream impacts to the collection system or WWTP should also be considered. High sulfate or 
chloride levels, i.e., >1,000 mg/L (Rimer et al. 2006) could cause corrosion within the pipeline, and RO 
concentrate may need to be discharged in locations where there is sufficient flow to provide dilution. 
Pollutant increases could also impact downstream WWTP operations, particularly increases in nutrients and 
trace metals. They could strain existing WWTP operations, impacting biological processes such as 
nitrification (Sawyer et al. 2016). These increases in concentrations in WWTP influent can also translate to 
increased concentrations in the effluent, which could challenge NPDES permit limits (e.g., by contributing to 
toxicity in the receiving water) or impact downstream advanced water treatment facilities. For example, 
increases in TDS could impact downstream potable RO systems and create a positive feedback loop. 


4.2.2 Discharge Through an Outfall 


Another strategy for RO concentrate management is discharge through an existing or new outfall. The benefit 
of this strategy is that it avoids impacts on downstream collection systems and WWTP processes. However, 
the viability of this strategy depends on the impact of the concentrate flow on pollutant concentrations or 
toxicity limits specified in an existing outfall’s NPDES permit. Anticipated water quality concerns for RO 
concentrate disposal through existing outfalls include nutrients, TOC, TDS, and trace metals like copper and 
nickel. Metals are of particular concern because they typically have concentration-based limits. As 
wastewater effluents are diverted for water reuse, the available dilution volume to reduce the concentrations 
of these contaminants goes down, making NPDES compliance potentially challenging. 


Construction of a new outfall could be a regional concentrate disposal solution. However, similar to using an 
existing outfall, it would require obtaining an NPDES permit and ensuring compliance with the Basin Plan. 
This strategy was examined in the South Bay Water Recycling Strategic and Master Plan (2014), anda 
location was identified in the South SF Bay that could provide a 10:1 dilution. This solution would not 
increase TDS concentrations within the existing sewer system, but would require the construction of a new 
pump station and pipeline. 


4.2.3 Engineered Wetlands and Treatment Cells 


RO concentrate could be managed and treated through engineered wetlands. A potential option for these 
wetlands is the South Bay Salt Pond Restoration Project (SBSPRP). Through a study by the City of Oxnard, it 
was demonstrated that engineered fresh and brackish water wetlands could reduce the concentrations of 
nutrients and trace contaminants in RO concentrate. Plants growing in the engineered wetlands reduced 
concentrations of dissolved organic carbon, nitrogen, ammonia, phosphorus, and trace metals through 
natural biological activity and adsorption (CH2M Hill 2007). If wetlands are designated as “treatment” 
wetlands, they would be permitted as part of the overall wastewater treatment process. 


If necessary, additional pretreatment of open water treatment cells could be applied to further reduce 
pollutant loading. However, permitting for treatment cells could be challenging, as there would need to be 
coordination with the U.S. Army Corps of Engineers, Regional Board, U.S. Fish and Wildlife Service (USFWS), 
California Department of Fish and Wildlife, and the SF Bay Conservation and Development Commission. 


Treated RO concentrate from treatment cells and engineered wetlands would have to be conveyed to 
another location for ultimate disposal; however, this management strategy could potentially be combined 
with another disposal option—e.g., the RO concentrate could be treated via engineered wetland before being 
discharged through a Bay outfall. The wetland would reduce RO concentrate pollutant concentrations and 
toxicity, potentially maintaining effluent concentrations below the NPDES permit limits. 


Another approach is to leverage engineered wetlands for natural tidal wetlands restoration, and use the 
natural tides to flush the RO concentrate. However, the natural TDS concentrations for RO concentrate may 
not be high enough and may have to be increased to develop a natural saltwater marsh (RMC and CDM 
Smith 2014). Discharging treated effluent from an engineered wetland to natural wetlands would also 
require a new NPDES permit. 


4.2.4 Evaporation Ponds 


Another strategy is evaporation ponds, either with or without mechanical enhancement. The advantages of 
evaporation ponds include simple operation and the diversion of RO concentrate from the SF Bay. However, 
evaporation ponds require large areas of land, which is challenging in the highly urban areas around South 
SF Bay. The South Bay Water Recycling Strategic and Master Plan calculated that land requirements would 
be about 1,400 acres per 1 mgd of RO concentrate without mechanical enhancement and 500 acres per 1 
mgd with mechanical enhancement (RMC and CDM Smith 2014). For permitting requirements, the 
development of an evaporation pond would be included in the application of an NPDES permit or WOR 
permit. Any existing NPDES or WDR permits would be subject to revision and re-approval by the Regional 
Board. 


4.2.5 Deep-Well Injection 


Deep-well injection is another management strategy that would divert RO concentrate from the SF Bay. The 
concentrate would be injected into a deep confined aquifer under pressure, and the injection zone would be 
selected to prevent impacts to any drinking water aquifers (or any other beneficial uses). This option is viable 
only in areas where the hydrogeological conditions are favorable, and no suitable aquifers have been readily 
identified in the South SF Bay area to date. For permitting, the State of California has primacy for Class II - 
oil and gas related wells; all other injection wells are regulated by the EPA and must be registered through 
the federal Underground Injection Control program. 


4.3 Backwash Streams 


The strategy chosen for managing the backwash streams generated by PR treatment can impact pathogen 
reduction credit. Typically, backwash streams (e.g., from MF backwashing) are either recycled to the WWTP 
headworks or discharged to the sewer. However, additional drivers may be present to deal with backwash 
streams in a different way. For example, at the Leo J. Vander Lans Water Treatment Facility, limitations on 
sewer discharge resulted in implementation of a secondary MF to increase the overall MF recovery. This 
setup resulted in a reduction of protozoa removal credit through the MF system. In addition, in the context of 
drinking water treatment, the Cryptosporidium Action Plan limits both the quality and quantity of backwash 
water that can be recycled to the headworks of a drinking water treatment plant. This type of restriction may 
be placed on AWTFs recycling their backwash streams to the WWTP headworks. These considerations should 
be taken into account when designing NPR and PR treatment trains. 


4.4 NEPA/CEQA Implications 


As projects seek funding via grants or loans from the State Board through the State Revolving Fund (SRF) 
Loan Program, Proposition 1 funds, or under Title XVI under the U.S. Bureau of Reclamation, compliance 
with the environmental requirements under NEPA (federal) and CEQA (state) may be required. There are 

opportunities to do a combined NEPA/CEQA document to streamline schedule and permitting. 


4.4.1 NEPA Requirements 


Compliance with NEPA is required if pursuing Title XVI funding. NEPA requires federal agencies to assess the 
environmental, social, and economic effects of any proposed actions. A NEPA Environmental Assessment 
(EA) should address NEPA requirements, including the following: 

+ Federal Endangered Species Act: A Biological Assessment (BA) Report will need to be prepared for the 
State Board for use to confer informally with USFWS and/or the National Marine Fisheries Service about 
potential impacts of federally listed species due to the construction and operation of the project. The BA 
will address species listed under the federal Endangered Species Act (ESA) that could be within the 
project area and the likelihood of the project adversely affecting those resources. 


+ Federal General Conformity Rule for the federal Clean Air Act: An analysis will need to be done to 
determine if a project’s emissions and greenhouse gases are in general conformity with the federal 
Clean Air Act. The determination of conformity is a two-step process consisting of (1) applicability 
analysis and (2) conformity analysis. The applicant will conduct the analysis by comparing the project's 
emissions to the minimum pollutant thresholds outlined in the conformity rule. 

+ National Historic Preservation Act: A Cultural Resources Inventory Report will need to be prepared to 
comply with Section 106 of the National Historic Preservation Act of 1966. The criteria for determining 
the significance of impacts to cultural resources is the significance of the cultural resources themselves, 
as defined by the National Register Criteria (Code of Federal Regulations [CFR] Title 36 Part 60.4). This 
study will consist of an archaeological inventory of cultural surveys and archaeological reports, contacts 
with Native Americans, as well as a cursory reconnaissance survey of the proposed project area. 

*  Socioeconomics: Any adverse socioeconomic effects, Indian Trust Assets (property rights held in trust by 
the U.S. government), and any effects on low-income populations (per Environmental Justice Executive 
Order 12898) must be identified. 


4.4.2 CEQA Requirements 


CEQA provides the basis to protect environmental quality in the state of California. CEQA requires State and 
local agencies to identify the significant environmental impacts of their actions and to avoid or mitigate 
those impacts, if feasible. All public agencies must comply with CEQA when they undertake an activity 
defined as a “project.” A project is an activity undertaken by a public agency or private activity that must 
receive an approval from a government agency that “has a potential for resulting in either a direct physical 
change in the environment, or a reasonably foreseeable indirect change in the environment” (CCR, Section 
15378). 


Most proposals for physical development in California are subject to the provisions of CEQA, including 
actions involving the discharge of highly treated wastewater for recycled water applications or discharge of 
residuals. Every development project that requires discretionary governmental approval will require at least 
some environmental review pursuant to CEQA, unless an exemption applies. At a minimum, an initial review 
of the project and its environmental effects must be conducted. Depending on the potential effects, a 
further, and more substantial, review may be conducted in the form of an environmental impact report (EIR). 


The review process to meet CEQA requirements should begin as soon as the recommended project elements 
are defined, as the process can be lengthy. Guidelines for the implementation of the CEQA process are 
included in CCR, Title 14, Section 3, and are also summarized in Figure 4-1. 
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Figure 4-1. CEQA process flow chart 
Source: Adapted from California Natural Resources Agency, 2013. 
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4.4.3 CEQA-Plus Requirements 


If SRF financing is planned for the project, federal agencies are afforded the opportunity to review the 
environmental documents. This initiates the “CEQA-Plus” process, which requires the project to meet 
additional federal requirements, some of which are described in Section 4.4.1 (NEPA Requirements). CEQA- 
Plus requirements include compliance with the following regulations: 


+ Section 7 of the federal ESA 

+ — Section 106 of the National Historic Preservation Act 
+ Federal Clean Air Act 

+ Migratory Bird Treaty Act 

+ Wild and Scenic River Act 

+ Protection of Wetlands 

« Floodplain Management 

» Farmland Protection Policy Act 

+ Coastal Zone Management Act 


Section 5: Future Policy Recommendations 

This section is a placeholder to tee up concepts for considerations throughout the project. Policy 
recommendations will be incorporated into the Draft Master Plan. 

5.1 Opportunities for Unified Local Policies 


This section is a placeholder for any potential unified local policies. This could include a discussion on onsite 
reuse, and the information and gaps surrounding its regulation (San Francisco Public Utilities Commission 
[SFPUC] ordinance, SB 966 - Weiner Bill). 


5.2 Other Potential New Policies 


This section is a placeholder for any potential new policies. This could include a discussion of recommended 
new policies that could facilitate implementation of the Master Plan. 
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Section 1: Introduction 


This Modeling Plan describes how Project team members propose to update and use hydraulic models as 
part of Santa Clara Valley Water District's (Valley Water) Countywide Water Reuse Master Plan (CoRe Plan) 
for Santa Clara County (County), as part of contract A4120A, Schedule P, Task 5.2. 


1.1 Background 


Valley Water owns, operates, and maintains three drinking water treatment plants (Rinconada, Santa Teresa, 
and Penitencia), the Silicon Valley Advanced Water Purification Center (SVAWPC), nearly 400 acres of 
groundwater recharge ponds, and 10 dams. Within the County, there are 13 major water retailers (California 
Water Service Company, City of Gilroy, Great Oaks Water Company, City of Milpitas, City of Morgan Hill, City 
of Mountain View, City of Palo Alto, Purissima Hills Water District, San José Municipal Water System, San 
Jose Water, City of Santa Clara, Stanford University, and the City of Sunnyvale). Of these, nine currently 
distribute recycled water through more than 180 miles of pipelines. Recycled water is produced at four 
regional wastewater treatment facilities, which include the San José/Santa Clara Regional Wastewater 
Facility, the Palo Alto Regional Water Quality Control Plant, the City of Sunnyvale Water Pollution Control 
Plant, and the South County Regional Wastewater Authority (SCRWA) Treatment Plant. These facilities and 
their recycled water infrastructure are shown in Figure 1. 


Valley Water collaborates with four Partner Agencies: City of Palo Alto, City of Sunnyvale, South Bay Water 
Recycling (SBWR), and SCRWA. The modeling effort is part of Task 5, the feasible project alternatives task of 
the CoRe Plan. Task 5.2 focuses on the hydraulic and water quality modeling. Existing models for the Palo 
Alto/Mountain View Recycled Water System (RWS), Sunnyvale RWS, SBWR, and South County RWS will serve 
as a Starting point for the CoRe Plan modeling effort. This modeling plan and results TM identifies how these 
existing hydraulic models have been updated to reflect the most current existing systems and demands and 
to evaluate conceptual and feasible project alternatives. Additional scenarios were also identified to reflect 
available planning information, user data, future system goals, and future system requirements. 


It was noted that total dissolved solids (TDS) simulations were not performed using the hydraulic model, 
since it is anticipated that any NPR system that interties with another system is expected to have similar 
recycled water quality. 


Following definition and confirmation of the alternatives, the models were calibrated and validated, and a 
Quality Assurance/Quality Control calibration of the final model simulations was performed. 


This memorandum presents the results of purified water modeling for the portfolios included in the CoRe 
Plan. This modeling plan documents the development and findings from the hydraulic models, including 
parameters, model calibration, proposed infrastructure, a hydraulic grade line data table for each potential 
system, and infrastructure sizing results. For more information about the details of each portfolio, please 
refer to Sections 5 and 6 of the CoRe Plan. 
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Figure 1. Existing recycled water systems in Santa Clara County 


Section 2: Data Request 


Updating the model networks and demands for the Partner Agency RWS hydraulic models required data 
from each entity. Table 1 summarizes requests for network, demand, calibration, operation, and 
planning/coordination data. 


Table 1. Data Request Summary 


Data Requested for and from 
City of City of 
No. Description Palo Alto | Sunnyvale | SBWR | SCRWA 


Network 


Plans and data for distribution pipes constructed after models were last updated: 
a + Example: SVAWPC for SBWR model x x x x 
+ Allcurrent GIS shapefiles of system infrastructure 


Demands 


Database of the existing users and meter reads: 


2 + 2017 is the period of data that is recommended if data is available, since prior year x x x x 
demands might be impacted more by the drought 


Calibration 


Flow data and operational criteria for source water: 


3 + Available flow data (supervisory control and data acquisition [SCADA] or otherwise) for x x x x 
source water and operational criteria for facilities, preferably in electronic tabular 
format in hourly time steps 


2015-2017 SCADA data for available locations: 

+ Maximum Day Demand condition will be the most informative scenario as it relates to 
4 system capacity and operations, ideally this data would come from selected days x x x x 
during June, July or August of 2017 if available. Tank level information, pump and 
booster station flow data, and pressure data for a period of up to 3 weeks, minimum of 
aweek 


Diurnal use pattern information: 


5 + Please provide any known information on recommended and restricted hours of use for x xX x x 
customers 
Refined flow data: 
6 + Refined flow data could include mag meter flow data from pump stations x x x x 
+ Particularly interested in largest customers and whether these customers are industrial 
users 


Guidance on customers usage patterns: 


7 + Some customers may have unique diurnal flow patterns that may be worth creating x x x x 
separate demand patterns for their flow. Provide any specific data (hourly flows, 
pressures, or other data) that is available for us to create a separate demand pattern 


Pressure data loggers availability: 


8 + Confirm how many Pressure Data Loggers are available for use and that staff is x Xx 
available for installation during calibration 


Table 1. Data Request Summary 


Data Requested for and from 
Cityof | Cityof 
No. Description Palo Alto | Sunnyvale | SBWR | SCRWA 
Operation 
Customers with on-site impoundments/ storage: 
9 + List and provide location of customers that store recycled water in on-site x xX 
impoundments 


Operational/system control data: 


10 + Control set points, operational parameters, and logical controls used within the system x x x x 
‘to automate various infrastructure (i.e. tanks, pump stations, pressure reducing valves, 
etc.) 


Planning/Coordination 


Confirm future planning demand estimates and scenarios available and any new/planned 
recycled water infrastructure: 

11 + Oridentify if we are instead to reference an UWMP x x x x 
Identify critical timelines of construction of elements that will affect customer 
connections or water availability 


Schedule availability for meeting: 
Confirm how the system is currently operating 
Confirm that the model reflects current operating strategy 
Discuss any remaining items of clarification 
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Section 3: Existing Model Development 


Each of the existing Partner Agency models was updated separately using information about model networks 
and demands provided by the Partner Agencies. 


3.1 Updated Model Networks 


Existing model networks for the four Partner Agencies was updated to reflect current conditions based on 
current GIS shapefiles, or record/design drawings available of improvements or expansions. The four partner 
agencies have a total of five existing models. Each is briefly described below. 


SBWR: The SBWR recycled water model was last updated in 2015, but did not include an up-to-date model 
network. Required updates include: updating demands with 2017 meter data to be consistent across all 
agencies/models, adding additional pipelines constructed since 2010, and modifying the influent source 
water portion of the model to reflect construction of the SVAWPC. The SBWR hydraulic model utilizes 
InfoWater software. 


Sunnyvale: The Sunnyvale recycled water model was last updated as part of the Feasibility Study for 
Recycled Water Expansion in 2013. Required updates include: updating demands with 2017 meter data to 
be consistent across all agencies/models, adding additional pipelines constructed since 2013, and 
modifying the existing San Lucar pump station to reflect recently constructed upgrades. The Sunnyvale 
hydraulic model utilizes InfoWater software. 


SCRWA: The SCRWA recycled water model was last updated as part of the 2015 South County Recycled 
Water Master Plan Update. Updates required include: updating demands with 2017 meter data to be 


consistent across all agencies/models, and adding additional pipelines constructed since 2015. The SCRWA 
hydraulic model utilizes InfoWater software. 


Palo Alto/Mountain View: Palo Alto/Mountain View is a single RWS with two separate hydraulic models. The 
first model was updated in 2017 as part of the Palo Alto Recycled Water Strategic Plan and expanded the 
existing system into Palo Alto. Demands in the existing Mountain View portion of the system are simulated 
with a single demand node based on pump station records and will need to be updated. This model utilizes 
InfoWater software. The second model is an updated version of the existing Mountain View system only. A 
copy of this model was received from City of Mountain View in July 2018. 


3.2 Demands 


Recycled water demands were updated for each of the Partner Agency models separately based on available 
meter data. Data received from the retailers were for the summer months (June through August) of 2017, 
as earlier years may reflect drought use patterns. Using each agencies geolocated meter shapefile and the 
InfoWater software, these updated meter demands will be allocated to the nearest node in the model. 


3.2.1 Diurnal Patterns 


Separate diurnal demand curves will be assigned for industrial and irrigation users for the extended period 
model simulations. When available, unique use patterns for large users were used. The diurnal curves used 
in the existing models were updated based on flow data provided by each retailer. Diurnal patterns were 
used to identify hours of use and to estimate peak hour demands for each RWS. Although irrigation 
customers are not likely to irrigate over the entire period allowable for irrigation, this will account for the fact 
that customers irrigate at different times. The diurnal curves will be calibrated using SCADA pump station 
data as well as flow into and out of system storage facilities. 


Where possible, industrial users will be classified separately, as they are likely to utilize the water during the 
business day, while irrigation use occurs in restricted evening hours. 


3.2.2 Average Day and Maximum Day 


The meter data will be used to estimate an average day and a max day demand in gallons per minute (gpm). 
The average day will be calculated based on the total volume used in a year divided by the number of days 
per year that the recycled water is used. For example, the number of days per year for industrial users may 
be business days only. For irrigation users, it will be assumed that irrigation does not occur during wet 
weather unless otherwise known. Maximum day demands will be identified as the maximum daily demand 
during the dry period. 


3.3 Calibration 


Model calibration compares actual field data/measurements to results generated by the hydraulic model. 
Then adjustments are made to the model such that results predicted by the hydraulic model accurately 
represent the conditions within the system. 15-minute pressure data, tank levels, and flows from the pump 
stations, booster stations, and storage facilities will be reviewed if available or recorded for a week in order 
to validate, adjust, create, and/or modify the model as part of the calibration process. The goal is to match 
within +/- 10-15 percent of the measured data. Diurnal patterns, pipe roughness, and operational controls 
all may be adjusted during calibration. 


3.3.1 Calibration Data 


For 2015-2017, calibration data will need to be at hourly intervals, though 15-minute intervals are preferred. 
Additionally, at least a week of SCADA data will be required during field calibration in June or July. Data 
during this period will include: 


+ Pressure data from pressure loggers installed at various locations (air release valves and meters, or 
other available points of access) within the distribution system. Should Partner Agencies own pressure 
loggers, those will be used. Otherwise, Dickson PR350 small pressure data loggers are recommended. 


+ SCADA data in Microsoft Excel or Microsoft database format if available: 
— Storage tank levels 
— Flow from the treatment plant 
— Flows at the pump stations 


3.4 Regional Connections 


Three of the four partner agencies (Palo Alto, Sunnyvale and SBWR) are located in close enough proximity to 
make the interconnection of non-potable water systems feasible. However, since no interties were included 
in any portfolio that was modeled, NPR systems will not be interconnected in the hydraulic model. 


Section 4: Existing Model Criteria 


The modeling criteria mirrors system design criteria and varies by Partner Agency in value and content. 
Tables 2 through 5 summarize the criteria used to develop the existing models for each Partner Agency 
Overall demand quantities are being updated as part of this modeling effort. In addition, peak demand 
criteria (month, day, and hour) may be replaced after more recent meter data is reviewed. 


To the extent feasible, the model criteria within each system remained the same. 


Criteria Value 
Minimum pressure at customer connections 65 psi 
Maximum pressure 180 psi 
Minimum pipe size for backbone alignment. 6 inches 
Maximum head loss 5 feet per 1,000 feet of pipe 
Velocity 2-8 fps 


Source: City of Palo Alto Recycled Water Facility Plan, (RMC, 2008) 
psi = pounds per square inch 
fps = foot/feet per second 


Table 3. City of Sunnyvale Model Criteria Summary 


Criteria Target Value Criteria Limit 
Maximum pressure 105 psi 150 psi 
Minimum pressure 


Pipe head loss 10 feet per 1,000 feet of pipe | 15 feet per 1,000 feet of pipe 


| 

60 psi | 40 psi 
| 
| T fps 


| 
| 
| 
Maximum pipeline velocity 7 fps 
| 120 


Hazen-Williams Coefficient (C) 


Table 3. City of Sunnyvale Model Criteria Summary 


Criteria Target Value Criteria Limit 
Inigation period 9:00 PM to 6:00 AM (9 hours) 
Peak day demand (PDD) = 2.4 Average Day Demand (ADD) 
Peak hour demand (PHD) =2.67*PDD 
Operational reservoir storage PDD 
Pump Station - Design Capacity PHD 
Pump Station - Minimum Number of Pumps 3 


Source: Sunnyvale Feasibility Study for Recycled Water Expansion, (HydroScience, 2013) 


Table 
Criteria Value 
Peak Month =15*ADD 
Ppp =1.7*ADD 
Peak Hour =1.4*PDD 


Source: 2014 SBWR, Strategic and Master Planning Vol. 1 and Vol. 2, (RMC, 2014) 


Table 5. SCRWA Model Criteria Summary 
Criteria Value 
Minimum Pressure 35 psi 
Normal Pressure Range 60-120 psi 


Pipe Head Loss 


<4 feet per 1,000 feet of pipe 


Pipe Velocity 


<5 fps 


Source: 2015 South County Recycled Water Master Plan Update, (MWH/Akel, 2016) 


Section 5: Purified Water Models 


This section provides an overview of the hydraulic modeling performed for the feasible purified water 
portfolios and options outlined in the CoRe Plan, which use source water from the San José-Santa Clara 
Regional Wastewater Facility, Sunnyvale Water Pollution Control Plant, Palo Alto Regional Water Quality 
Control Plant, and a satellite Advanced Water Purification Facility in Morgan Hill. The model results define 
infrastructure sizing for the proposed treated water systems and provide a basis for the volume of purified 
water that can be utilized. 


5.1 Model Criteria 


HydroScience analyzed all portfolios using InfoWater by Innovyze software. Table 6 summarizes the criteria 
used to develop the facility sizing. The design criteria remain the same throughout all models, with the 
exception of assumed outlet pressure; the assumed outlet pressure is 100 psi at Valley Water treated water 
pipeline delivery points and 25 psi at bodies of water (lakes/reservoirs, ponds). Elevations for the 
distribution system components were obtained from USGS 2020 1/3 Arcsecond Digital Elevation Models 
(DEMs). 


Table 


Criteria Value 


Minimum Pressure 25 psi 


Pipe Head Loss <10 feet per 1,000 feet of pipe 


Pipe Velocity <7 fps 
Hazen-Williams Coefficient (C) 1301 
Efficiency 65% 
Safety Factor 10% 

Notes: 


L. Pipes are assumed to be Ductile Iron Pipes. 


5.2 Hydraulic Results and Analysis 


Pump and pipe sizing based on the model results is summarized in Tables 7 and 8. Table 9 summarizes the 
hydraulic grade line data for each pump. The infrastructure required for each purified water system 
identified in this modeling was used to estimate construction cost estimates for each portfolio in the CoRe 
Plan. 


The model determined the actual total dynamic head (TDH) and horsepower requirements required to deliver 
purified water from the pump station to the delivery point. These numbers were modified to include an 
assumed pump efficiency of 65% and a 10% safety factor. This resulted in a calculated horsepower in 
excess of what was modeled, which is intended to more closely represent what may actually be designed. It 
was also noted that the pump stations and pipelines will be sized to deliver a value that is consistent with 
the capacities shown in the tables below and in the CoRe Plan. 


The modeled facilities are shown in Figures 2 through 10. 


Table 7. InfoWater Pump Results 


Option Pump Beri TDH (ft) Calculated HP? 
Portfolio 1a PS-1 16,667 400 2,877 
Portfolio 1b PS-2 16,667 550 3,977 
Portfolio TWA 1¢ PS-14 16,667 350 2,500 
Portfolio TWA 1c PS-15 8,333 250 890 
Portfolio TWA 1d PS-15 8,333 250 890 
Portfolio TWA 1d PS-16 16,667 350 2,500 
Portfolio 2a PS-3 12,152 100 508 
Portfolio 2a PS-4 8,000 100 400 
Portfolio 2a PS-5 16,667 400 2,877 
Portfolio 2b PS-6 12,152 100 508 
Portfolio 2b PS-7 16,667 400 2,877 
Portfolio 4 PS-9 9,722 400 1,650 
Portfolio 4 PS-3 12,152 100 508 
Portfolio 4 PS-10 6,944 400 1,400 
Westside TWA (7a) PS-18 16,667 500 3,570 
Morgan Hill Option 2 MHPS-3 1,458 125 78 
Morgan Hill Option 3 MHPS-1 1,458 500 279 
Morgan Hill Option 3 MHPS-2 1,458 350 218 
Notes: 
1. Horsepower (HP) calculated with 65% pump efficiency and 10% safety factor. 
Table 8. InfoWater Pipe Results 
Option Pipe Size (in) Length (ft) Velocity (fps) Head Loss (ft) 
Portfolio 1a PL-2 48 95,490 2.96 52 
Portfolio 1b PL-4 48 47,100 2.96 26 
Portfolio TWA 1¢ PL-40 36 20,800 5.25 46 
Portfolio TWA 1c PL-41 24 24,700 5.91 109 
Portfolio TWA 1d PL-42 36 43,100 5.25 95 
Portfolio 2a PL-5 36 15,150 3.83 18 
Portfolio 2a PL-6 36 38,820 2.52 23 
Portfolio 2a PL-7 48 107,400 2.96 58 


Portfolio 2b PL-8 36 52,950 3.83 67 
Portfolio 2b PL-9 48 90,230 2.96 49 
Portfolio 4 PL-10 36 34,500 2.98 27 
Portfolio 4 PL-11 48 72,500 2.96 41 
Portfolio 4 PL-12 36 11,400 2.27 5 
Westside TWA (7a) PL-44 36 56,600 5.25 125 
Morgan Hill Option 2 PL-25 16 14,600 2.33 19 
Morgan Hill Option 3 PL-26 16 29,400 2.33 32 
Grade Line Data 
Portfolio Pump ince al of ee a of of TDH(f) 
Portfolio 1a PS-1 10 314 400 
Portfolio 1b PS-2 10 500 550 
Portfolio TWA 1c PS-14 13 261 350 
Portfolio TWA 1c PS-15 12 75 250 
Portfolio TWA 1d PS-16 14 437 350 
Portfolio 2a PS-3 41 67 100 
Portfolio 2a PS-4 5 69 100 
Portfolio 2a PS-5 10 314 400 
Portfolio 2b PS-6 41 69 100 
Portfolio 2b PS-7 5 313 400 
Portfolio 4 PS-91 10 314 400 
Portfolio 4 PS-10! 10 314 400 
Westside TWA (7a) PS-18 10 385 500 
Morgan Hill 2 MHPS-3 314 422 125 
Morgan Hill 3 MHPS-1 314 657 500 
Morgan Hill 3 MHPS-2 596 943 350 
Notes: 


1. PS-9 and PS-10 deliver water to the same location. 
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Figure 2. Facility locations and pipeline alignments for Portfolio 1a 
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Figure 3. Facility locations and pipeline alignments for Portfolio 1b 
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Figure 4. Facility locations and pipeline alignments for Portfolio TWA 1c 
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Figure 5. Facility locations and pipeline alignments for Portfolio TWA 1d 
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Figure 6. Facility locations and pipeline alignments for Portfolio 2a 
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Figure 7. Facility locations and pipeline alignments for Portfolio 2b 
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Figure 8. Facility locations and pipeline alignments for Portfolio 4 
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Figure 9. Facility locations and pipeline alignments for Westside TWA (7a) 
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Figure 10. Facility locations and pipeline alignments for Morgan Hill Option 2 
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Figure 11. Facility locations and pipeline alignments for Morgan Hill Option 3 
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Section 1: Introduction 


This technical memorandum (TM) summarizes updates to the South Bay Water Recycling (SBWR) System 
Master Plan completed as part of Valley Water's (VW) development of the Countywide Water Reuse Master 
Plan (CoRe Plan) in collaboration with SBWR retailers, which include: 

« — City of San José Municipal Water System (SJMWS) 

+ City of Santa Clara 

+ San Jose Water (SJW) 

+ — City of Milpitas 


In addition to summarizing updates incorporated into SBWR’s hydraulic model, this TM also describes 
recycled water (non-potable reuse [NPR]) demands and hydraulic modeling results for existing conditions 
and buildout (2040) scenario and includes several recommendations. 


As described in Appendix C-1 (Modeling Plan and Results), HydroScience Engineers (HydroScience) revised 
SBWR's hydraulic model to reflect updated existing conditions and the projected future buildout in terms of 
system demands and infrastructure. Buildout conditions represent SBWR retailers’ anticipated 2040 
demands and the infrastructure projects required to meet those demands. HydroScience identified and 
evaluated potential approaches for meeting 2040 demands based on design criteria identified in Appendix 
C-1 and peaking factors built into the SBWR hydraulic model. 


Section 2: Market Assessment 


Existing SBWR demands were based on meter data provided by SBWR for the 2017 calendar year. 
Projected 2040 recycled water demands were provided by SBWR based on input from each of the four 
retailers. Table 1 presents both the existing (2017) demands and the projected (2040) recycled water 
demands. 


Table 1. SBWR and Buildout Recycled Water Demands 


Demands (acre-feet per year [AFY]) 


‘SBWR Retailer 


Existing Incremental Increase Buildout Projection 
(2017) (between 2017 and 2040) (2040) 
SIMWS 5,124 4,376 9,500 
Santa Clara 5,049 | 3,951 9,000 
sIw 2,691 | 6,934 | 9,625 
Milpitas | 1,121 1,689 2,810 
Total | 13,985 | 16,950 | 30,935 


The approach for applying the incremental increased recycled water demands within each SBWR retailer's 
service area is described for each retailer in the following subsections. 


2.1.1 SJMWS 


As summarized in Table 2, the SJMWS currently serves about 5,124 AFY of recycled water within the 
northern (north of Highway 101) and Edenvale service areas. At buildout, the SJMWS projected that 
additional recycled water demands would exclusively occur within their North San Jose service area. SJMWS 
stated that they expected no additional recycled water demand in their Edenvale service area. 


The current 1,231 AFY recycled water demand in the northern SJMWS service area serves industrial (628 
AFY) and irrigation (603 AFY) uses. SJWMS provided a map and summary of irrigation meter demands for 
customers within their North San Jose service area that could be connected to recycled water by 2040. A 
map showing the meter locations is included as Figure 1. The demand represented by these irrigation 
meters was estimated to be 1,060 AFY based on meter data provided by SJMWS. It was assumed that this 
entire irrigation demand could be retrofit to receive recycled water. Section 4 includes a conceptual project 
description to connect the demands identified by SJMWS to the SBWR distribution system. 


After accounting for existing demand and the 1,060 AFY of demand that could be added by the retrofit of 
these meters, an additional 3,316 AFY of recycled water demand was required to be added to the SJMWS - 
North San Jose service area to meet the 2040 buildout recycled water demands. In the absence of specific 
projects that would meet this demand, a decision was made to scale up all existing recycled water demands 
in the North San Jose service area were scaled up by a factor of 3.7, which equates to (3,316 + 1,221) / 
1231. The scaled-up demands were located at the same coordinates where existing demands were 
delivered. 


isting and Buildout Recycled Water Demands 


Demands (AFY) 
Incremental Increase 
Service Area Existing (between 2017 and 2040) Buildout Projection 
(2017) Identified (2040) 

ic Scaled 

(irrigation) 
Northen 1,231 | 1,060 3,316 5,607 
Edenvale | 3,893 - 3,893 
SJMWS Total 5,124 1,060 3,316 9,500 
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Figure 1. Irrigation Meters Proposed for Recycled Water Retrofit in SJMWS Northern Service Area 


2.1.2 City of Santa Clara 


The City of Santa Clara expects recycled water demand to increase the existing demand of about 5,050 AFY 
to 9,000 AFY in 2040, as shown in Table 3. Approximately 3,270 AFY of this recycled water demand is 
located north of Arques Drive in their SFPUC service area. 


Lists of known future recycled water customers were provided to HydroScience by the City of Santa Clara. 
These customers had a combined demand of 1,638 AFY, of which 811 AFY were pending City approval. 
Pending projects were identified as having submitted recycled water demand estimates to the City for 
approval. Santa Clara characterized the remaining projected demand (827 AFY) as being related to future 
projects that have not submitted formal requests. Of the specific customers identified by the City of Santa 
Clara, the majority of these additional demands would be for cooling tower makeup at industrial sites or data 
centers. The remainder of these demands are for customers proposed to use recycled water for irrigation or 
toilet/urinal flushing. The locations of these known future recycled water customers are shown in Figure 2. 


After accounting for existing demands and known future recycled water customers, an additional 2,312 AFY 
of recycled water demand was needed to meet the City’s buildout projection of 9,000 AFY in 2040. The City 
of Santa Clara expects this additional recycled water demand to be located in their SFPUC service area. 


To achieve the desired buildout demand of 9,000 AFY, existing and proposed demands north of Highway 
101 and near Arques Drive were scaled up by a factor of 1.7 from their existing values, which equates to 
(3,270 + 2,312) / 3,270. The scaled-up demands were located at the same coordinates where existing 
demands are located. 


Table 3. of Santa Clara Existing and jout Recycled Water Demands 
Demands (AFY) 
Incremental Increase 7 
Service Area Existing (between 2017 and 2040) Bulldout 
Projection 
(2017) Known Recycled Scaled 
(2040) 
Water Customers Demands 
City of Santa Clara Total 5,050 | 1,638 2,312 9,000 
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Figure 2. Locations of Pending Recycled Water Projects in Santa Clara's Service Area 


2.13 SJW 


The SJW service area contains pipelines owned, operated, and maintained by both SJW and SBWR. Since 
2010, SJW has constructed approximately 27 miles of recycled water pipelines in its service area that it 
owns, operates, and maintains. SJW is allowed to own recycled water infrastructure in accordance with the 
execution of two Wholesaler Retailer Agreement Amendments that were executed between SJW and the City 
of San Jose, as well as approval of the California Public Utilities Commission (CPUC). 


After constructing the new pipelines, SJW has been retrofitting customers to receive recycled water along 
pipelines it owns. SJW is currently adding customers along their recycled water pipelines, and has not fully 
realized the recycled water demand from these recently constructed projects. It was estimated that an 
additional 1,225 AFY of demand could be realized from the connection of customers along these alignments 
and along the system owned and operated by SBWR within the San Jose Water service area. To represent 
this demand in the hydraulic model, the existing San Jose Water demands were scaled up by a factor of 
1.45, which is equivalent to (2,697 + 1,225) / 2,697. 


Between now and 2040, SJW is planning to construct a number of additional recycled water pipelines. 
Identified as Alignments E, |, J, L, P, and Q in the SJW Recycled Water Master Plan, these projects represent 
an additional 5,703 AFY of recycled water demand. Planned NPR demands from these projects were 
located at specific nodes in the hydraulic model where a turnout between the SBWR distribution system and 
a future San Jose Water pipeline would be located. In order to construct these projects, SJW must execute 
additional Wholesaler Retailer Agreement Amendments with SBWR and obtain approval from the CPUC to 
construct the projects. 


Figure 3 shows the map of all recycled water project alignments from the SJW Recycled Water Master Plan 
(SJW, 2010). 


Table 4 summarizes the SJW existing and anticipated buildout (2040) demands. 


Table 4. SJW Existing and Buildout Recycled Water Demands 


Demands (AFY) 
Incremental Increase 
Service Area Existing (between 2017 and 2040) Buildout Projection 
(2017) Future Customers on SJW (2040) 


SJW Projects Owned Pipelines 
SJW Total 2,697 5,703 1,225 9,625 
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Figure 3. San Jose Water - Proposed Recycled Water Alignments 


2.1.4 City of Milpitas 


Existing City of Milpitas recycled water demands are approximately 1,124 AFY. Figure 4 shows how the City 
of Milpitas intends to add 1,689 AFY of demand by 2040. For the purpose of hydraulic modeling, the 
demand from this system expansion was located equally at three points of connection to the existing SBWR 
distribution system within Milpitas. Because recycled water demand projections were known for the City of 
Milpitas and existing demands were not expected to change, scaling of the City of Milpitas recycled water 
demands was not required. 


Table 5 summarizes the City of Milpitas’ existing and anticipated buildout (2040) demands. 


ing and Buildout Recycled Water Demands 


Demands (AFY) 
Service Area Existing Incremental Increase Buildout Projection 
(2017) (between 2017 and 2040) (2040) 


City of Milpitas Total 1,121 | 1,689 2,810 


sur 
Water Retailer Service Area 
smote 


(Santa ciara 


‘San Jose Manip Wales Syste 
| San Jose Wate: Company 


Figure 4. City of Milpitas Recycled Water Distribution System Expansion 


2.1.5 Market Assessment Summary 
Table presents the existing and buildout demands by SBWR pressure zone. 


Table 6. Recycled Water Demands by Pressure Zone 


Existing Demand - 2017 (mgd) | Buildout Projection - 2040 (mgd) 
‘SBWR Pressure Zone 
Average Day Maximum Day Peak Hour Average Day Maximum Day Peak Hour 
1 8.0 11.5 24 | 190 27.9 522 
2 14 18 51 | 43 | 7.0 197 
3 3.4 45 53 | 43 | 5.9 10 
Total 12.5 17.8 | 276 | 40.8 | 


It is noted that peak hour demands are not additive, as the peak hour occurs at different times in different 
zones. Within each zone, the peak hour demand occurs at 10:00 pm (Zone 1), 11:00 pm (Zone 2) and 5:00 
am (Zone 3). This is true for both existing and buildout scenarios, since both scenarios had similar diurnal 
patterns. Additionally, the diurnal pattern of recycled water demand in each zone as well as the filling and 
draining of recycled water storage tanks impacts the timing when recycled water is required in a specific 
zone. During existing conditions, the TPS had a maximum peak hour delivery flow of approximately 26.2 
MGD, which happened to occur at 7:00 am. It is believed that this is due to the tank fill needs and diurnal 
patterns in Zone 1. 


It is also noted that SBWR currently has no system storage in Zone 1, 4 MG in Zone 2, and 5.5 MG in Zone 3. 
Without system storage in Zone 1, demands in Zone 1 are satisfied exclusively by the Transmission Pump 
Station (TPS). Storage in Zones 2 or 3 do not benefit Zone 1, as the demands in Zones 2 and 3 are high 
enough to require recycled water to exclusively travel from north to south during all scenarios. 


Section 3: Modeling Criteria 


To model the existing conditions and buildout scenario in SBWR’s distribution system, HydroScience used 
Infowater (software by Innovyze) and relied upon modeling criteria summarized as follows. 


Water supply sources: This modeling effort focuses on evaluating the distribution system and consider one 
combined stream from the RWF and SVAWPC (i.e., without separately evaluating flows from the two separate 
facilities). 


Demands: All existing demands are per actual data provided by the retailer and SBWR. Buildout demand 
projections are detailed in Section 2. 


Demands and peaking factors: Based on the diurnal patterns and seasonal variation in water use from data 
provided by the City, peak month, peak day, and peak hour values were calculated as detailed in Table 7. An 
evaluation of the SBWR’s 2017 data from meters and pump station SCADA suggests diurnal and seasonal 
water use patterns that can be simplified into peaking factors. Peak day demands were identified based 
maximum daily demand in the dry season trends for three discrete end uses: irrigation, industrial, and 
agricultural uses. 


During the 2018 model update, peaking factors and diurnal curves were calculated from SBWR 2017 meter 
data and SCADA pump station data. Peak day demands were identified as the maximum daily demand 
during the dry period. The peak day demand factors were discretized per use type and were incorporated 
into the model demands as such. 


Table 7. SBWR Hydraulic Model Peaking Factors 


Metric End Use | Peaking Factor (PF) Peak Demand Calculation 
Peak Month Demand | LS = PF * Average Day Demand 
Irrigation 47 
Peak Day Demand Industrial | 11 = PF * Max Day Demand 
| Agricultural | 24 
Peak Hour Demand 14 = PF * Peak Day Demand 


Water quality: No separate evaluation of water quality was conducted for this model. The original intent was 
to evaluate differences in TDS between different recycled water sources. With only one recycled water 
source in the SBWR system, due to the desire by SBWR to not interconnect the SBWR system with other 
recycled water systems, no separate water quality analysis was required. 


Even though the buildout model contains new sources of supply from groundwater wells, it is not expected 
that the groundwater wells will cause a water quality issue of concern. Groundwater from these wells is 
expected to reduce the TDS concentration of the local recycled water supply and result in an overall benefit 
to recycled water quality. 
At buildout, additional purified water from an expansion of the SVAWPC will be required to maintain the PDF 
target of 500 mg/L (plus or minus 50 mg/L. 
Design criteria: The hydraulic model reflects the following design criteria for the existing and buildout 
conditions. 

e Aminimum of 60 psi dynamic pressure at each node in the SBWR distribution system. 

e¢ No maximum distribution system pressures 


e¢ Amaximum pipeline velocity of 7 feet per second in pipelines. 
e Provide pump station capacity with one duty pump as a standby 


To meet the pump station capacity design criteria, HydroScience specifically interpreted this requirement for 
the SBWR pump stations as follows. 
e Atthe TPS, add pumping capacity to maintain a maximum peak hour flow below 30,000 gpm with 
one duty pump off-line. Delivering 30,000 gpm requires an increase in the TPS firm capacity and 
confirmation that the RWF and SVAWPC can reliably produce that much effluent at any one time. 


¢ Another objective was to assure that all pump stations do not operate with all station pumps on 
simultaneously. The firm capacity of any pump station is equivalent to the maximum capacity the 
pump station can deliver with its largest pump out of service. Jockey pumps or smaller pumps that 
do not typically operate during peak duty conditions are also assumed to be offline during peak hour 
flow conditions, consistent with the original design of the pump station and how the RWF operates 
the facility. 


Pump station control strategies: Significant coordination efforts were employed to update the control 
strategies in the SBWR hydraulic model to reflect how RWF staff operate the SBWR distribution system. This 
resulted in the elimination of timers, which were used in previous versions of the model to regulate pump 
station deliveries. HydroScience implemented flow and pressure-based pumping strategies, and a more 
accurate regulation of pressure delivered by this infrastructure. All systems that are represented in the 
model reflect actual control strategies provided to the Consultant by the City. The only deviation from this 
strategy that was employed for hydraulic modeling purposes was the use of a pressure regulating valve 
(PRV) at the TPS. Though this PRV does not exist, in the absence of an alternate solution and at the 
recommendation of Innovyze, HydroScience included a PRV in the hydraulic model in order to more 
accurately reflects actual TPS delivery pressures. 


For model calibration, RWF staff provided flow and pressure data for the 2018 and 2019 calendar years, 
control strategies, and anecdotal information to calibrate the model. Diurnal patterns were created for 
irrigation and industrial customers based on a combination of previous studies, information collected from 
specific AMI meter data collected by SBWR, and actual deliveries by the TPS. In general, all data used for 
model calibration was from the 2018 and 2019 calendar years. 


Section 4: Proposed Distribution System Upgrades 


This section describes the upgrades proposed for the SBWR distribution system infrastructure to 
accommodate the buildout recycled water demands identified in Section 2 and to continue operating SBWR 
distribution system in accordance with the modeling criteria outlined in Section 3. 


The types of projects include pumping and storage, supplemental water supply, and pipeline projects. These 
are projects required for reliability and to address hydraulic deficiencies, and do not include the distribution 
system projects already specified in Section 2.3.1 of Appendix A-1. The buildout of the SBWR projects 
specified in that section will require the distribution system upgrade projects specified below. 


The projects are sorted by type and are described in the sections below. 


4.1 Pumping and Storage 


Various pumping and storage projects are required to deliver the buildout SBWR demand, as summarized 
below. Attachment A presents map showing the location of each project. 


4.1.1 TPS Upgrades 


This project is an expansion of Project P6 in the SBWR Strategic and Master Plan with the exception that two 
14.7 MGD pumps (1,000 hp) would be added at the TPS rather than one pump. This project would result in 
increased capacity at the TPS, enabling it to reliably deliver flows with one of the 1,000 hp pumps out of 
service. It is understood that there are existing bays at the TPS that can facilitate the installation of two new 
vertical turbine pumps of this capacity. 


As part of the project, the power and long-term hydraulic performance of the TPS clearwell and condition of 
the existing pumps should be evaluated in parallel with the new pump installation. 


The SBWR Strategic and Master Plan estimated that this cost would be approximately $1-$3M (December 
2014 dollars) for one additional 1,000 hp pump. It was assumed that the addition of two pumps would be 
approximately an $8M project. 


The addition of the new tanks, pump stations, and supplemental water supplies discussed elsewhere in this 
section is intended to cap peak hour TPS flows to approximately 30,000 gpm at buildout. Distribution system 
pump stations and supplemental water supplies would provide additional capacity during peak demand 
periods. During off-peak periods, distribution system storage tanks would be filled from the TPS, and 
supplemental water supplies would be allowed to recover. 


4.1.2 City of Santa Clara - Corporation Yard Tank and Pump Station 


This project includes construction of a 4 MG recycled water storage tank and 7,000 gpm recycled water 
pump station at the Santa Clara Corporation Yard site. The Santa Clara Corporation Yard is located at 1700 
Walsh Avenue in the City of Santa Clara. The storage tank would be filled during off-peak hours through a 
new tank fill pipeline connecting the tank to the existing looped 24-inch SBWR pipeline on Lafayette Street. 
During the buildout model run, this pump station delivered approximately 3.2 MG during the peak day 
demand scenario. The Corporation Yard tank was sized to be able to fill and drain over the course of a day 
with a small factor of safety. At this volume, it is expected that the tank would either be welded steel or 
prestressed concrete. The tank would be constructed at grade. 


The new Corporation Yard Pump Station would draw supply from the tank during peak hour at rates of up to 
7,000 gpm. The pump discharge would be a 30-inch pipeline connecting to the 24-inch pipeline loop on 
Lafayette Street. The length of the tank fill and pump discharge lines are expected to be up to 2,000 LF 
each. Any flow delivered by the Corporation Yard Pump Station has the net effect of directly reducing flows 
required to be delivered by the TPS during peak hour. 


Based on the unit costs per hp in Appendix A-5 (Basis of Cost), a pump station horsepower of 570 hp, an 
assumed overall site development cost of approximately $2.50/gallon for the tank, and open trench 
construction for the tank fill and pump discharge pipelines, it is expected that the construction cost subtotal, 
with a 25% contingency, would be approximately $19.9M. 


4.1.3 City of Santa Clara - Rabello Tank and Pump Station 


This project would result in the construction of a 5 MG recycled water storage tank and 7,000 gpm recycled 
water pump station adjacent to the existing Rabello Sewer Pump Station. The Rabello site is located 
adjacent to Highway 237, Lafayette Street, and north of the PAL - BMX track. A large development, City 
Place, is in the planning phase and will repurpose the City of Santa Clara PAL - BMX track in the future. 


Nearby portions of the SBWR distribution system include 12- and 16-inch pipelines that front the southern 
border of the Rabello Site on Lafayette Street and continue along the Guadalupe River. These pipelines, 
along with additional pipelines to increase conveyance capacity around Rabello, would fill the Rabello Tank 
and deliver water from the Rabello Pump Station. 


During the buildout model run, this pump station delivered approximately 3.85 MG during the peak day 
demand scenario. In order to fully realize the 7,000 gpm of capacity at the Rabello Pump Station, 
distribution system improvements around Rabello are required. The Rabello Tank was sized to fill and drain 
over the course of a day with a small factor of safety. At this volume, it is expected that the tank would either 
be welded steel or prestressed concrete. The tank would be constructed at grade. 


The new pump station would pump out of the tank during peak hour conditions at pumping rates of up to 
7,000 gpm. The connected horsepower of the Rabello Pump Station would be approximately 675 hp. The 
pump discharge line would be a looped 16-inch pipeline that fronts the Rabello site. Any flow delivered by 
the Rabello Pump Station has the net effect of directly reducing flows required from TPS during peak hour. 


Based on the unit costs per hp in Appendix A-5, and an assumed overall site development cost of 
approximately $2,50/gallon for the tank, and open trench construction for the tank fill and pump discharge 
pipelines, it is expected that the construction cost subtotal, with a 25% contingency, would be approximately 
$19M. This cost estimate does not include nearby hydraulic improvements discussed in Section 4.3. 


4.1.4 Additional pumping and storage projects 


Based on direction from SBWR, this document limited any modeling of SBWR pumping and storage projects 
to those located in City of Santa Clara. However, constructing additional storage and pumping projects in 
other areas also can provide benefit to the SBWR distribution system. 


HydroScience identified two additional pumping and storage projects within other retailer service areas that 
would provide similar hydraulic benefits to the SBWR distribution system that merit further consideration, 
should the ability to construct pumping and storage projects outside of Santa Clara be reconsidered by 
SBWR. These projects include: 


Yerba Buena Storage Tank, Pump Station 11 Modifications, and Zone 2 Reconfiguration. This project was 
identified as Project D9 in the SBWR Strategic and Master Plan. Maps showing the improvements are 
provided in Figures 4-7 and 4-6 from the SBWR Strategic and Master Plan, which we have labeled as Figures 
5 and 6. 


This project would result in the construction of a new 4 MG storage tank at the hydraulic grade line elevation 
for Zone 1, upgrade of Pump Station 11 to draw from the new tank, and construction of a new Zone 2 
transmission line to serve existing SBWR customers located between the intersection of Senter Road and 
Yerba Buena Road and the Yerba Buena Storage Tank. This project would also result in the construction of a 
bypass pipeline for Pump Station 5, which would reconfigure the boundary of SBWR Zone 1 and Zone 2. 


As a result of these changes, the TPS would then pump directly to both Yerba Buena Storage Tanks. Pump 
Station 8 would pump out of the existing storage tank at Yerba Buena through the new Zone 2 distribution 
system. Pump Station 11 would pump out of one or both Yerba Buena Storage Tanks to Zone 3. 


In the SBWR Strategic and Master Plan, the overall cost for this capital project was estimated to be 
approximately $40M (December 2014 dollars). This project would result in the retirement of Pump Station 
5, 


Mabury Tank and Pump Station. SJW’s San Jose Phase III Recycled Water Project includes construction of a 
6 MG recycled water storage tank, new wells, and a recycled water pump station at the SJW Mabury Well 
Field Station, which is located near Mabury Road and N. King Road. This site plan is shown as Figure 7. A 
24-inch recycled water pipeline constructed as part of Alignment D would provide the supply to fill the tank 
and receive flow from the pump station. 


The project location is well suited to provide benefit to the SBWR distribution system due to its proximity to 
the 42-inch SBWR transmission pipeline. Similar to the other proposed pump stations, all delivered flow 
from the Mabury Pump Station during peak hour has the net effect of reducing TPS peak hour flow rates. 
Implementation of this project stalled during the CEQA permitting phase because capital project expansion 
was halted by SBWR. 


This project was intended to support the continued implementation of SJW’s recycled water improvements 
within its service area. Originally, this project was proposed as part of a series of recycled water expansion 
projects associated with the execution of Wholesaler Retailer Agreement Amendment #3 between SBWR 
and SJW. SJW had proposed to pay for the entire cost for this project in exchange for providing capacity to 
allow SJW to construct other recycled water pipeline projects within its service area at its own cost. 
Additionally, the Mabury Tank and Pump Station would be used to help provide source water to pump to 
Alignment E, a planned expansion of the SBWR distribution system that would be constructed by SJW. 
Without this project, it is not expected that SJW will be able to fully realize its buildout 2040 recycled water 
demands. 


No separate cost estimate was prepared for this project, since it would not result in any capital cost outlays 
or result in capacity fee credits that could be used to fund other SBWR reliability improvements. Additionally, 
SJW does not typically publically announce any capital costs for its infrastructure. 
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Figure 5. Yerba Buena Storage Tank Site Plan from SBWR Strategic and Master Plan 
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Figure 6. Zone 2 Distribution System Modifications Associated with Yerba Buena Storage Tank 
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Figure 7. Mabury Tank and Pump Station Conceptual Layout (SJW, 2017) 
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4.2 Supplemental Water Supply Projects 


Two supplemental water supply projects were identified to supplement the SBWR distribution system during 
peak hour. One additional project was identified to maintain SBWR recycled water quality near its TDS target 
of 500 mg/L. Each of these projects is further discussed in the sections below. 


4.2.1 SJMWS Wells #1 and #2 


Wells #1 and #2 are located next to Coyote Creek near River Oaks parkway in the SJMWS services area, 
adjacent to the Crescendo and Millbrook apartment communities. According to the SJMWS Draft Water 
System Master Plan, these existing groundwater wells have elevated levels of iron and manganese, which 
can cause aesthetic issues. Thus, these wells are currently unpermitted for domestic use. However, iron and 
manganese are not issues of concern for non-potable use, making these wells suitable and appropriate for 
use as a supplemental water supply for the SBWR distribution system. Groundwater quality from these wells 
is expected to meet or exceed the NPR+ water quality in the SBWR pipeline. 


Both of these wells were assumed to pump groundwater into the SBWR distribution system at a rate of 
1,493 gpm for a 12-hour period during buildout peak day demand conditions. To convey flow to the SBWR 
distribution system, a 12-inch pipeline with a length of up to 3,000 LF would be required to connect the wells 
to the SBWR transmission pipeline on Seely Avenue. 


Supplying groundwater from these wells to the SBWR distribution system has the direct effect of reducing 
TPS deliveries. The timing of deliveries from the wells can vary based on actual conditions. For the purpose 
of this evaluation, we limited the number of hours the well could operate to 12 hours to allow the water 
levels in the groundwater basin to recover over the course of a day. 


4.2.2 City of Santa Clara Well #32 


Well No. 32 is located at Agnew Road and Lafayette Street within a Silicon Valley Power Station, as shown in 
Attachment A. The well pedestal and slab are in excellent condition, and the well is consistent with DDW 
construction guidelines. The well head is also equipped with a casing drain to allow dewatering in artesian 
conditions. 


Similar to the SJWMS, the City has reported higher iron and manganese concentrations in Well #32 that 
make the groundwater unpermitted for domestic use but appropriate for non-potable use. The well is located 
adjacent to the 24-inch SBWR distribution pipeline on Lafayette Street in Santa Clara. To convey flow to the 
SBWR distribution system, a 200 ft 8-inch pipeline between Well #32 and the 24-inch pipeline in Lafayette 
Street is required. 


This well would pump groundwater into the SBWR distribution system at a rate of 950 gpm for a 12-hour 
period during buildout peak day conditions. Supplying groundwater from these wells to the SBWR 
distribution system has the direct effect of reducing TPS deliveries. The timing of deliveries from the wells 
can vary based on actual conditions. For the purpose of this evaluation, we limited the number of hours the 
well could operate to 12 hours to allow the water levels in the groundwater basin to recover over the course 
of a day. 


4.2.3, SVAWPC Expansion 


Though the SVAWPC was not modeled in the distribution system, expansion of the SVAWPC is required at 
buildout to keep the TDS concentration of NPR+ recycled water to its original target of 500 mg/L. 


Currently, the SVAWPC delivers purified water in increments of approximately 2.7 mgd depending on the 
water quality and flows in the SBWR distribution system. As flows increase, and assuming TDS 
concentrations from the RWF remain constant, additional purified water supplies will be required for SBWR 
to continue to deliver NPR+ recycled water at this quality. 


No cost estimates to expand the capacity of the SVAWPC were developed for this TM. The 8 mgd SVAWPC. 
cost approximately $72M to implement in 2014. 


4.3 Pipeline Projects 


A variety of pipeline improvement projects would be required to supply the buildout demands that were 
identified at the projected locations. A complete inventory of those demands follows below. 


4.3.1 North San Jose Improvements 


Though no project has been planned to expand demand in North San Jose, full connection of the customers 
identified in Figure 1 would be expected to require at least 10 miles of distribution pipelines. There would 
also be pipelines located within the North First Street and Zanker Road corridors, both of which have unique 
construction challenges. 


The VTA light rail tracks are located on North First Street south of Tasman Drive. Crossing the light rail track 
requires trenchless construction methods and a permit from VTA. 


Zanker Road contains up to five large diameter interceptors that convey sewage to the SJ/SC RWF. Finding a 
corridor in Zanker Road to construct an 8 to 12-inch pipeline could be challenging. 


Additionally, depending on where additional, not yet identified demands are located, some pipelines may 
need to be extended, looped, or upsized to realize that buildout demand. Due to the uncertainty of where 
demands would be located, when they would be required, and the magnitude of those demands, no cost 
estimates were developed for those pipelines. 


4.3.2 North Santa Clara Improvements 


Within Santa Clara, pipeline improvements would be necessary to both fully realize the potential of the 
Rabello Pump Station and to accommodate additional demands within the northern portion of the Santa 
Clara SBWR distribution system. A map of these pipeline improvements is shown in Error! Reference source 
not found... 


Currently, this portion of Santa Clara has a primary supply of recycled water from the 30-inch pipeline on 
Tasman. The 16-inch pipeline near Highway 237 is a secondary source of supply. When the Rabello Pump 
Station is operational at buildout, this new pump station becomes a primary supply to the City of Santa 
Clara. This additional pump station necessitates a variety of hydraulic improvements with the overall intent 
of increasing the hydraulic pumping capacity able to be pumped from Rabello. Pipeline improvements 
recommended by HydroScience to improve delivery capacity from Rabello include the following. 


e Between Rabello and Lafayette Avenue: Upsize to 24-inch pipeline 


e Lafayette Avenue between Great America Parkway and Tasman: New and upsized 24-inch pipeline. 
The City of Santa Clara indicated that portions of this pipeline may be constructed along the 
frontage of new developments on Lafayette. Cost sharing may be required to upsize this pipeline to 
24 inches. 

e Guadalupe River: Upsize from 12 to 16-inches. 


The net effect of these changes provides Rabello with a 24-inch and two 16-inch pipelines to pump into, 
which is similar to the Corporation Yard and Mabury pump station options. 
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Pie upaized and 7,000 gpm Pump Station 
from 16" to 24" : F 
Pipe upsized 
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from 12" to 24" 
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Figure 8. Proposed Santa Clara Pipeline Infrastructure Projects 


4.3.3 City of Milpitas Improvements 


Recycled water distribution system improvements are needed within the City of Milpitas service area to both 
increase deliveries and to increase reliability to areas between Curtis Avenue and to the east. 


Reliability: The Town Center area of Milpitas is only supplied by one pipeline crossing the BART tracks at 
Curtis Avenue. If there was an outage on Curtis Street, the customers within the Town Center would not have 
any secondary sources of supply and would not have recycled water. 


One option to increase reliability would be to connect the recycled water distribution systems in the SJW and 
the City of Milpitas service areas. On Trade Zone Avenue near Ringwood Avenue, there are 8-inch recycled 
water distribution systems serving customers in the City of Milpitas and SJW service areas that are not 
connected to each other. Connecting these systems would help significantly increase system reliability to 
both systems. 


Additionally, SJW extended a recycled water pipeline to Northwood Park. Connecting this SJW pipeline to the 
City of Milpitas pipeline at Gibraltar and South Milpitas Boulevard would provide reliability to the City, should 
there be an issue near the BART crossing. This would also eliminate a dead end in the SJW distribution 
system. 


Both reliability options should be further explored with Milpitas, SBWR, and SJW to see if an agreement to 
intertie the systems together can be achieved. 


Expansion: Expansion of the SBWR distribution system in the City of Milpitas from Town Center to the east 
will require upgrades to specific pipelines on South Milpitas Boulevard, Corinthia Drive, Jacklin Road, and 


Hillview Drive. These upgrades, shown in Figure 9, would increase the pipeline diameter in each location 
from 6-inches to 16 inches. 
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Figure 9. Proposed City of Milpitas Pipeline Infrastructure Projects 


4.3.4 SJW improvements 

The only pipeline improvement project required in the SJW service area to supply buildout conditions is 
located on Curtner Road and Tully Road (Figure 10). This upgrade is required to serve the proposed 
Alignment Q. Where there are existing pipelines on Tully and Curtner, these pipelines would need to be 
upsized to 36-inches in diameter. 
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Figure 10. Proposed San Jose Water Company Pipeline Infrastructure Projects 


Section 5: Model Results 


The attached figures summarize the results and output of the hydraulic model. The figures included in the 
attachment present the following information. 


Minimum pressures - existing and buildout scenarios 
Maximum velocity - existing and buildout scenarios 

Pipeline diameters - existing and buildout scenarios 
Locations where buildout demands were placed in the model 
New infrastructure - City of Santa Clara 

New infrastructure - City of Milpitas 

New infrastructure - SJMWS 

New infrastructure - SJW 


Additionally, an electronic copy of the hydraulic model in Infowater format is being transmitted to Valley 
Water and SBWR under a separate cover. 


Attachment A summarizes the results and output of the hydraulic model, including the following information 
for existing conditions and the buildout scenario. 


+ Minimum pressures 
« Maximum velocity 
+ Pipeline diameters 


« Locations of new infrastructure as incorporated in the model to serve buildout demands for SJMWS, City 
of Santa Clara, SJW, and the City of Milpitas 


Task 9.5 of the scope required answering a number of key questions and are presented below. 


5.1 Near-Term NPR Additions 


The CoRe Plan's Task 9 scope requested that HydroScience look at near term NPR additions within the 
service area of each retailer, with a focus on well-defined developments with significant water supply benefit. 
Modeling was to be performed without supplemental water supply to meet peak day conditions. 


Analysis of the SBWR distribution system and known locations for additional recycled water demands 
provided by the retailers showed that system expansions proposed by the retailers are not expected to be 
cost-effective to construct by SBWR. Projects that are expected to be cost-effective are those constructed by 
others, which include the following: 

+ Specific projects within the Santa Clara service area (1,638 AFY). These projects represent about 1,638 
AFY of additional demand. These demand estimates are based either on information submitted by the 
applicant or informed estimates by the City of Santa Clara. These projects generally represent new 
development, and could be conditioned by the City to connect their demands directly to the SBWR 
distribution system. 


« SJWrecycled water projects (up to 5,703 AFY). Implementation of the SJW recycled water projects 
would not result in any capital outlays by SBWR. It would require allocation of available capacity and/or 
implementation of projects to increase system reliability. SJW offered to construct the Mabury Station 
Tank and Pump Station Project at its cost to free up system capacity at the TPS. SBWR declined to 
execute a Wholesaler Retailer Agreement Amendment with SJW to receive this additional distribution 
storage and pumping. In exchange for receiving this storage and pumping, SJW wanted the ability to 
construct additional recycled water pipelines in its service area at new intertie locations, beginning first 
with Alignment E, then Alignments P, Q, and K in a subsequent Wholesaler Retailer Agreement 


Amendment. Additionally, recycled water could be supplied by SJW to new developments that are large 
non-potable water users. 

+  SJMWS and Milpitas. There are no near-term projects that are being planned by SBWR within the 
SJMWS or Milpitas service areas. 


5.2 Available Capacity 


Without additional storage, system capacity is largely dependent on the ability of the TPS to supply water 
during the peak hour. Peak hour flow rates from the TPS are approximately 26.2 mgd in the hydraulic model 
existing scenario, which is delivering approximately 14,000 AFY. During 2020, it is believed that SBWR is 
currently delivering over 15,000 AFY and experiencing conditions where the TPS is delivering approximately 
30 mgd during the peak hour. 


The TPS has the capacity to deliver approximately 48 mgd with all pumps in service, or approximately 40 
mgd when one of the larger pumps (900 hp) is not in service. The TPS should not be required to operate with 
all pumps in service. It is standard to have “n-1” reliability with pump stations. 


For this analysis, we are assuming that the TPS has a firm capacity of approximately 40 mgd, equivalent to 
“n-1” capacity. The model assumes that the current peak hour demand is 26.2 mgd with an annual delivery 
of 14,000 AFY. Assuming that recycled water deliveries maintain a similar diurnal pattern in the future to 
those that are existing, it is estimated that SBWR could reliably deliver approximately 21,300 AFY of recycled 
water. 


Additionally, this estimate of the annual volume that can be reliably be delivered with the existing recycled 
water distribution system is less than the buildout demand condition desired by SBWR. More distribution 
system storage will be required in order to supply the buildout condition. 


It was noted that we do not recommend delivering this volume of recycled water without adding some 
combination of distribution system storage, supplemental water supplies, and additional TPS capacity. 
Adding reliability to a recycled water distribution system in any form increases the reliability and reduces the 
dependence of the system on any one single component. 


5.3 Distribution System Storage 


HydroScience recommends SBWR maintains a distribution system storage volume equivalent to the average 
day demand within that pressure zone. Based on the existing and buildout demand conditions, Table 3 
presents the existing and buildout storage requirements by pressure zone. 


During existing conditions, distribution system storage volumes are deficient in Zone 4 and satisfactory in 
Zones 2 and 3. At buildout conditions, most of the additional demand is going into Zone 1, which will 
exacerbate the existing storage deficiency. Zones 2 and 3 will have adequate storage at these buildout 
projections. 


To connect 19 MG of additional distribution system storage in Zone 1, it is expected that all four of the 
storage projects identified in Section 4.1 - Corporation Yard (4 MG), Rabello (5 MG), Yerba Buena (4 MG), 
and Mabury (6 MG) be constructed to accommodate the buildout design condition. These four storage tanks 
would add 19 MG of distribution system storage to SBWR Zone 1. 


Table 3. SBWR Storage Requirement: ‘ing and Buildout 


co Existing - 2017 Buildout- 2040 
Pressure Average Day Desired Actual Delta Average Day Desired Actual Delta 
Zone Demand Storage Storage (Mc) Demand Storage Storage (Mc) 
(mgd) (MG) (me) (mgd) (MG) (me) 
1 8.0 8.0 0 | (8.0) 19.0 | 19.0 0 (19.0) 
2 11 11 | 4 | 2.9 43 | 43 4.0 (0.3) 
3 34 3400S 2.4 43 43 5.5 1.2 
Overall 12.5 12.5 | 9.5 | (3.0) 27.6 | 27.6 9.5 (18.1) 
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Executive Summary 


The Countywide Water Reuse Master Plan (Master Plan) aims to improve water supply reliability through 
water reuse for Santa Clara County in collaboration with recycled water producers, wholesalers, retailers, 
users, and other interested parties. The Master Plan will identify how much water will be available for 
potential potable reuse development and non-potable reuse expansion, the optimal allocation between 
potable and non-potable reuse, options for system integration, recommendations for building upon non- 
potable reuse projects and creating new potable reuse projects, and proposals for governance model 
alternatives, including roles and responsibilities. This technical memorandum will be used to inform the final 
Master Plan to be completed in early 2021 to guide reuse in the County through 2040. 


Building on the Success of Existing Partnerships 


Santa Clara Valley Water District (Valley Water) policies include a goal to meet at least 10 percent of the 
County’s total water demands by 2025 using water reuse. Valley Water’s Water Supply Master Plan 2040 
includes a reuse target to achieve 33,000 acre-feet per year (AFY) of non-potable reuse and 24,000 AFY of 
additional reuse in the County by 2040. To achieve this goal, Valley Water is building on its partnerships with 
four non-potable reuse systems in the County, referred to as Partner Agencies, to integrate existing plans 
and infrastructure. The Partner Agencies include: 

1. Palo Alto/Mountain View Recycled Water System (RWS). Valley Water is currently working with Palo Alto 
and Mountain View to evaluate water reuse alternatives, including planned construction of a 1.25 to 2.5 
million gallons per day Advanced Water Purification Facility (AWPF) near the Palo Alto Regional Water 
Quality Control Plant to reduce salinity of recycled water, and a potential larger regional AWPF to produce 
purified water for future potable reuse. 

2. South Bay Water Recycling (SBWR). SBWR is a collaboration between the San José/Santa Clara 
Regional Wastewater Facility (RWF) and Valley Water. The RWF produces recycled water for SBWR to sell 
to retailers, including the City of San José, City of Milpitas, San Jose Water Company, and the City of 
Santa Clara. In 2014, Valley Water also collaborated with the City of San José in creating the Silicon 
Valley Advanced Water Purification Center, which produces purified water currently added back into the 
SBWR system to improve water quality. 


3. South County Regional Wastewater Authority (SCRWA). In 1999, SCRWA partnered with Valley Water to 
create a master plan and capital improvement program, and agreed Valley Water would sell by 
wholesale recycled water produced by SCRWA to the City of Gilroy. Valley Water has also partnered with 
entities in the Gilroy area to construct new pipelines and extend the South County RWS. 

4. Sunnyvale RWS. Starting in 2013, Valley Water partnered with Sunnyvale on the Wolfe Road pipeline 
design and construction. The pipeline is designed to deliver recycled water from the RWS to Apple Inc. in 
Cupertino, with Valley Water as the wholesaler and California Water Company as the retailer. Valley 
Water and Sunnyvale are jointly evaluating additional water reuse alternatives, including an AWPF near 
the Sunnyvale Water Pollution Control Plant. 


Collaborating to Advance Water Reuse in Santa Clara County 


In developing the Master Plan, Valley Water is leading an engagement strategy that involves staff and 
executive-level participation from Partner Agencies, along with a diverse group of stakeholders, regulators, 
an independent advisory panel, and the public. The outreach process will document commitments and 
future goals, acknowledge and find solutions to barriers, and define common goals. Achieving substantial 
agreement on conceptual project alternatives and identifying alternatives for preliminary design will be key 
to producing a successful Master Plan and implementing water reuse solutions for years to come. 
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Section 1: Purpose and Scope 


The Santa Clara Valley Water District (Valley Water) initiated the 
Countywide Water Reuse Master Plan (Master Plan) Project (Project) to 


Project purpose: 


improve water supply reliability through water reuse for Santa Clara To improve Santa Clara County's 
County’s (County's) nearly 2 million residents and growing economy. Valley water supply reliability through 
Water’s strategy for meeting this goal is twofold: (1) to integrate and water reuse 


expand existing recycled water systems and (2) to develop purified water 
systems within Santa Clara County, in partnership with recycled water 
producers, wholesale and retail water suppliers, end users, and other 


Master Plan objectives: 


interested parties. The Master Plan will provide a framework to make Determine reuse supply 
collaborative decisions and implement integrated actions to increase water lity and benefits. 


supply reliability throughout the region. Decisions will be informed through 
technical assessment of key criteria applied to allocate available 
wastewater flows and integrate centralized/decentralized and 
potable/non-potable options. The Master Plan’s planning horizon extends 
through 2040. 


There are many drivers for diversifying and expanding the county’s water 
supply portfolio, including population/economic growth, increasing climate 
uncertainty, and other challenges to supply resilience. Recent 
technological advancements and regulatory developments have made it 
possible for Valley Water to pursue water reuse as a viable local, drought- 
resistant supply. 


To address several specific objectives (adjacent text box), the scope of this 
Master Plan involves developing interim deliverables that build on one 
another as elements of the Master Plan, including the following technical 
memoranda (TM) and reports and their respective purpose. 


Evaluate potential regional 
integration. 


Project Definition, Roles and Responsibilities - Establishes the 
project's purpose and describe roles and responsibilities of Valley 
Water and its Partner Agencies. 


Regulations Framework - Describes key regulations applicable to non- Guide system expansion 
potable and potable reuse applications that must be considered when through interagency 
developing water alternatives. agreements and 


Baseline Analysis - Establishes a Countywide baseline of existing governance 
reuse facilities and projects, assesses reuse supply availability, and 
identifies information gaps. 

Geotechnical and Geo-Environmental Preliminary Study - Compiles 
existing information about geotechnical and geo-environmental Generate regional support 
characteristics of a potential reuse facility site in Sunnyvale for the Master Plan via 


Modeling Plan - Describes the planned approach for updating Partner Geo client acc, 
Agencies’ existing hydraulic models of non-potable reuse systems, and 
the Hydraulic Model Results that provide completed and calibrated 
hydraulic models for all non-potable reuse systems in the County, and 
summarizes the results of hydraulic model simulations. 
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+ Conceptual Alternatives - Assesses the County's reuse market, identifies and evaluates conceptual 
project alternatives, groups project alternatives into portfolios, describes the portfolios’ prioritization and 
assessment methodology, and identifies a residuals management plan for alternatives involving 
advanced water purification facility (AWPF) options. 

+ Preliminary Draft Master Plan - Provides a high-level summary of items 1 through 4 above to update 
Valley Water’s Board. 

+ Feasible Project Portfolios - Presents preliminary designs, costs, and a risk assessment and evaluation 
of project portfolios. 

« Draft Master Plan Report - Presents a summary of items 1 through 8 above (including interim TMs and 
studies as appendices) and assesses regulatory compliance options. 

« Final Master Plan Report - Refines the Draft Master Plan considering feedback from Valley Water, 
Partner Agencies, and external stakeholders. 

For the purposes of this Master Plan, terms are defined as follows: 

+ Recycled water or non-potable reuse (NPR) - Water that originated from homes and businesses as 
municipal wastewater and has undergone a high degree of treatment at a reclamation facility to meet 
specific water quality standards so that it can be beneficially reused for a variety of non-potable 
purposes. 

+ Purified water or potable reuse (PR) - Water of wastewater origin treated with methods at least as 
effective as membrane filtration, reverse osmosis (RO), advanced oxidation, disinfection, or other 
equivalent treatment as approved by State Water Resources Control Board Division of Drinking Water 
(DDW). Advanced levels of treatment are used so that the purified water can be added to water supplies 
and ultimately used for drinking water. 

+ Enhanced Recycled Water (NPR+) - NPR water that has been blended with PR water to reduce total 
dissolved solids (TDS) and improve water quality. 

+ Reuse - As a shorthand, the term reuse applies to both NPR and PR. 


Section 2: Countywide Reuse Vision 


Countywide reuse vision: 


For more than a decade, Valley Water has methodically advanced “A collaboration to integrate 
water reuse in the county by participating in planning efforts, and expand recycled and 
developing wholesale recycled water programs, and constructing new purified water as a local, 
infrastructure. Now, Valley Water is broadening the reuse vision to reliable, environmentally 
focus on a collaborative, countywide strategy. Leveraging existing adaptive, drought-resistant 
partnerships, expertise, and technical resources, the Master Plan will water supply and guide 
identify reliable sources of water supply to increase regional self- strategic investment of public 


reliance and integrated water management in Santa Clara County. funds over the next 20 years.” 


2.1 Background 


Understanding the countywide reuse vision requires understanding the history of recycled water use in Santa 
Clara County, the roles and responsibilities of Valley Water, and existing recycled water planning documents. 


2.1.1 District Mission 


Valley Water's mission is to provide safe, clean water for a healthy Santa Clara County community, 
environment, and economy. The county's water supplies originate from multiple sources, including naturally 
occurring groundwater, local surface water, imported water (e.g., water imported from the Sacramento-San 
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Joaquin Delta), and local recycled water. As policies and public perceptions have progressed over time, 
recycled water has become an integral component of Valley Water's existing and future water supply 
portfolio. 


2.1.2 History of Recycled Water Within Santa Clara County 


Major exploration and evaluation of water reuse as a drought-resistant water supply in the county began in 
the 1970s (Figure 2-1). 


1991: State adopts California 
11975; Valley Water and Palo Alto Water tecyeling Act. including, 
research recycled water use as ireiiiomie Woesrciale Fae 
‘salt water intrusion barrier 2014: State adopts Indirect 
Potable Reuse regulations 


2023: Exoected completion 
of Direct Potable Reuse 
research and adoption of 


1999: Valley Water 
adopts its Ends Policies 


BF realstions 
Local/County 
ee SS | +) |e 
‘State 39705 80s S05 2000s 2010s 2020s 
2009: State 2018: State adopts Surface Water 
Somat igmentation regulations 
dese Water Pl 
eee a 2018: State wren 
pietiee fecyled Water Paley 
ae 2013:State 
a ie sd amends Recycled 
Water Poy 2017 Revetee Osmosis Concentrate 
Research projects Management Project nkated 
2016: State concludes 
devloing Diet Potable 
ROR eens Reuse regulations is feasible 


Drought period 
Figure 2-1. The evolution of recycled water policies (local/county and state) and actions within Santa Clara County 


In 1975, Valley Water and Palo Alto constructed an advanced wastewater reclamation pilot plant to research 
the feasibility of using recycled water as a saltwater intrusion barrier. Drought conditions in the late 1970s 
led to the construction of the first recycled water facility in the county, the South County Recycled Water 
System (RWS) located in Gilroy to support agricultural irrigation. Several years later, the Palo Alto/Mountain 
View Recycled Water System (PA/MV RWS) began operation. Changes to state discharge regulations, 
coupled with population and business growth, led to construction of the City of Sunnyvale RWS in 1991 and 
the formation of South Bay Water Recycling (SBWR) in 1997, which treats effluent from the San José/Santa 
Clara Regional Wastewater Facility (RWF) for NPR. These four separate public water reuse systems still 
deliver recycled water within the county today, and were developed to meet the individual water supply and 
wastewater discharge needs of each of the stakeholder agencies within these service areas. 


Valley Water adopted three major resolutions in the 1990s in support of recycled water use: 
+ Resolution 90-62 supported recycled water as a new supply (1990) 
+ — Resolution 93-55 adopted policy for non-potable recycled water (1993) 


+ Resolution 93-55 was rescinded and replaced with Resolution 97-60, which reaffirmed Valley Water's 
commitment to recycled water (1997) 


These resolutions marked Valley Water's initial recycled water policies and continue to guide Valley Water 


today. 
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In 2006, Valley Water worked with City of San José on planning an advanced recycled water facility. In 2014 
(during the most recent drought cycle), Valley Water, in partnership with the City of San José, constructed the 
Silicon Valley Advanced Water Purification Center (SVAWPC), an 8 million gallon per day (mgd), state-of-the- 
art advanced water treatment facility that includes microfiltration, RO, and ultraviolet light disinfection. The 
facility also includes a pilot-scale advanced oxidation processes system. SVAWPC has been used to test and 
demonstrate the continued performance of advanced treatment technologies for producing highly treated 
water (purified water) to be used for indirect potable reuse (IPR) and/or potential direct potable reuse (DPR) 
applications. SVAWPC currently sends purified water to the SBWR system for NPR water quality 
enhancement (NPR?+). 


In 2017, Valley Water initiated a reverse osmosis concentrate management (ROCM) project to evaluate 
viable alternatives for managing RO concentrate from potential advanced water purification facilities that 
could be built in the county. The ROCM project includes evaluating treatment alternatives and RO 
concentrate discharge options. Valley Water is also exploring innovative RO concentrate treatment 
technology through a pilot-scale engineered open-cell treatment system at SVAWPC. 


The successful operation of SVAWPC, along with these advanced technology and research studies, have 
established a foundation for regional discussions on the feasibility and development of PR projects. 
Furthermore, recent statewide regulatory developments have put the future feasibility of developing PR 
projects within the current planning horizon. 


Historical recycled water delivery data for the four NPR systems and SVAWPC are shown on Figure 2-2. While 
purified water produced by SVAWPC is currently blended with SBWR recycled water, Figure 2-2 identifies 
SVAWPC production in blue to distinguish its volume. As the majority of non-potable recycled water in Santa 
Clara County is used for outdoor irrigation, recycled water demand tends to increase during periods of 
drought (such as 2012-2014). 
30,000 
mSVAWPC 
Sunnyvale RWS 
mSCRWA | 
25,000 
mPA/MV RWS 


=SBWR 


15,000 
10,000 
- | | | | | 
al 
2000 2002 2004 2006 


1998 2008 2010 2012 2014 2016 


20,000 


Recycled Water (AF) 


Calendar Year 
Figure 2-2. Trends in non-potable recycled water deliveries: 1998 to 2016 
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2.1.3 Valley Water Authority, Policies, and Strategies 


Valley Water's authority, structure and Board-directed policies have an influence on all of Valley Water’s 
projects, including the Master Plan. Valley Water staff and Board/committee members have also developed 
a specific strategy surrounding water reuse that will guide the Master Plan. 


2.1.3.1 District Act 


The District Act defines Valley Water's authority and responsibility to conserve and manage recycled water; 
to obtain, retain, protect, and recycle treated wastewater; to store water in surface or underground 
reservoirs; and to conserve, reclaim, recycle, distribute, store, and manage water for present and future use 
within Valley Water. These objectives have been further refined through management plans, policies, and 
agreements with various stakeholders within the county. 


2.1.3.2 Board's Ends Policies 


Valley Water's commitment to expand the use of recycled water in Santa Clara County was reaffirmed 
through the Board’s adoption of its Ends Policies in 1999. These Ends Policies describe the mission, 
outcomes, or results to be achieved by Valley Water staff. Board Appointed Officer (BAO) interpretations, 
including the Chief Executive Officer's (CEO) interpretations, further guide implementation of the Ends 
Policies by identifying strategies and outcome measures (Figure 2-3). Ultimately, Ends Policies influence 
Valley Water spending; Executive Limitation (EL)-4 states that financial planning must not deviate from 
Board's Ends Policies or fail to be derived from a multi-year plan. 


Board's Governance Policies BAO/CEO Interpretations Budget Milestones 
r 
Eni olicy Goals Individual 
> Project Plan 
(2.4) z Work Plan 


Outcome Measures 
Figure 2-3. Framework of Valley Water Ends Policies: Board decisions through implementation by Valley Water staff 


Objectives 
(2nd) 


(2.1.1.a) 


Recycled water objectives and strategies fall under Valley Water Board’s Ends Policy E-2 (Figure 2-4). This 
policy pertains to overall water supply operations and requires that “there is a reliable, clean water supply for 
current and future generations.” Further, the policy establishes an objective to “protect, maintain and 
develop recycled water.” Several strategies were established to help meet this objective, along with an 
outcome measure: to sustain at least 10 percent of annual recycled water production as a percentage of 
total county water demands by 2025. Valley Water also has objectives and strategies related to groundwater 
recharge programs, which relate to IPR. 
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G-2.1 Current and future water supply for municipalities, industries, agriculture and the 
environment is reliable. 


2.1.1 Aggressively protect groundwater from the threat of contamination; and maintain 
and develop groundwater to optimize reliability and minimize land subsidence 
and salt water intrusion. 


$-2.1.1.1 Manage groundwater in conjunction with surface water through direct and in- 
== lieu recharge programs to sustain groundwater supplies and minimize salt 
water intrusion and land subsidence 


2.1.4 Protect, maintain and develop recycled water. 


1 
\ 

' 

| S-2.1.4.1 Develop partnerships with recycled water producers, land use planning 
r agencies, and others to expand the use of non-potable recycled water 


---§-2.1.4.2 Develop partnerships to develop the potential for IPR and DPR 


S-2.1.4.3 Manage, operate, and maintain recycled water assets to maximize reliability, 
minimize life cycle costs, and minimize impacts to the environment 


---S-2.1.4.4 Explore and develop feasible water use alternatives, including graywater 


___OM 2.1.4.a At least 10% of annual recycled water production as a percentage of total 
County water demands by 2025. 


E-2.S-2.4 Develop water supplies designed to meet at least 100 percent of average annual 
water demand identified in Valley Water's Urban Water Management Plan during 


non-drought years and at least 90 percent of average annual water demand in 
drought years. 


Figure 2-4. Valley Water Ends policy, goal, objectives, strategies, and outcome measures related to water reuse 
The latest revision for E-2 and related goals and objectives occurred an August 20, 2012. 
The latest BAO interpretations (strategies and outcome measures) for E-2 occurred on April 2, 2019. 
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2.1.4 Existing Plans 

To support its goals and strategies, Valley Water and its regional partners develop planning documents that 
guide countywide water supply development, including: 

+ Water Supply Master Plan 2040 (2019; reviewed annually) 

« Groundwater Management Plan (2016; updated every five years) 

+ 2015 Urban Water Management Plan (finalized in 2016) 

+ NPR planning: Partner Agencies’ individual recycled water master plans 

« PR planning, including Expedited Purified Water Program Plan (2018) and ROCM Plan (2019) 


2.1.4.1 Groundwater Management Plan 


Santa Clara County includes portions of two groundwater basins as defined by the California Department of 
Water Resources (DWR): the Santa Clara Valley Basin and the Gilroy-Hollister Valley Basin. The two primary 
subbasins managed by Valley Water are the Santa Clara Subbasin and the Llagas Subbasin (Figure 2-5). As 
part of Valley Water's Groundwater Management Plan, two basin management objectives were established: 


+ Manage groundwater supplies to optimize water supply reliability and minimize land subsidence. 

* Protect groundwater from existing and potential contamination. 

Strategies to achieve these objectives include: 

+ Managing groundwater in conjunction with surface water through direct and in-lieu recharge programs. 

+ Implementing programs to protect or promote groundwater quality to support beneficial uses. 

+ Maintaining and developing adequate groundwater models and monitoring systems. 

+ Working with regulatory and land use agencies to protect recharge areas, promote natural recharge, and 
prevent groundwater contamination. 


Thus, Valley Water can optimize the role of water reuse in supplementing the local water supply and 
managing the groundwater subbasins through a combination of direct replenishment (e.g., purified recycled 
water via IPR) and in-lieu recharge to reduce groundwater pumping via DPR (to supplement a water 
treatment plant) and NPR. In addition, reuse can help optimize water supply and provide Valley Water 
greater flexibility in water transfers. By recharging the groundwater subbasins with purified water in lieu of 
imported water, Valley Water could offset its imported water supplies. 
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Source: Valley Water, “Groundwater Management Plan.” 2016 
Figure 2-5. Santa Clara and Llagas Subbasins 
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2.1.4.2 Urban Water Management Plan and Water Shortage Contingency Plan 


Valley Water's 2015 Urban Water Management Plan (UWMP) projects continued business and population 
growth and identifies a need to develop reliable local water supplies, including recycled water. It summarizes 
the county's current and projected PR and NPR water demands up to 2040, including local agency NPR 
systems. In 2015, NPR composed about 5 percent (or about 20,000 acre-feet per year [AFY]) of the county’s 
supply. 

As part of the UWMP, Valley Water’s Water Shortage Contingency Plan (WSCP) defines its drought triggers 
and response actions. As noted in the WSCP, Valley Water maximizes storage of wet period supplies for use 
during dry periods when other sources of supply are insufficient to meet demands. Also as noted, Valley 
Water coordinates drought response actions closely with retailers, cities, and the County to minimize water 
shortages and hardships to communities, establish water use reduction targets, and maintain and safeguard 
essential water supplies for public health and safety needs. 


2.1.4.3. Integrated Regional Water Management 


Valley Water participates in two integrated regional water management (IRWM) efforts: the San Francisco 
Bay (SFB) Area IRWM and the Pajaro River Watershed IRWM. 


The SFB Area IRWM, last updated in October 2019, describes water management goals, strategies, and 
projects within nine SFB Area counties, including Santa Clara. The SFB Area IRWM covers the following four 
functional areas: 

+ Water supply and water quality 

+ Wastewater and recycled water 

+ — Flood protection and stormwater management 

+ Watershed management and habitat protection and restoration 


The 2019 SFB Area IRWM brings together existing countywide and local plans and describes Valley Water’s 
existing efforts to expand recycled water use. 


The Pajaro River Watershed IRWM, last updated in October 2019, was developed collaboratively by the 
Pajaro Valley Water Management Agency, the San Benito County Water District, and Valley Water. It lays out 
goals for the watershed, strategies for its management, and potential upcoming projects. It refers to the 
2004 South County Recycled Water Master Plan and 2015 Master Plan update for recycled water use 
projections (3,700 AFY by 2021). 


2.1.4.4 Water Supply Master Plan 2040 


Valley Water lays out a vision for meeting future water demands through 2040 in its Water Supply Master 
Plan 2040 (Valley Water, 2019) and includes recycled water projections for the county through 2040. Valley 
Water's 2019 Water Supply Master Plan identifies a need for 24,000 AFY of reuse supply, in addition to the 
UWMP'’s projected 33,000 AFY supply of NPR, to meet county water supply demands by 2040. This 
combined total of 57,000 AFY reuse water is expected to exceed Valley Water's minimum goal of 10 percent 
recycled water within the county. 
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2.1.4.5 NPR Planning: Partner Agencies’ Individual Recycled Water Master Plans 
Past reuse planning in the county has been focused on each of the four NPR systems (referred to as the 
“Partner Agencies”) on an individual basis. The following studies establish a foundation for NPR planning 
relative to each system: 
+ PA/MV RWS 
— City of Palo Alto Recycled Water Facility Plan, prepared by the City of Palo Alto (December 2008) 
— City of Mountain View Recycled Water Facility Plan, City of Mountain View (March 2014) 
— Advanced Water Purification System Feasibility Study (May 2017) 
— Northwest County Recycled Water Strategic Plan (July 2019) 
«+ SBWR 
— South Bay Water Recycling Strategic and Master Planning, prepared by the SBWR and Valley Water 
(December 2014) 
«  SJWC 
— San José Recycled Water Master Plan, San Jose Water Company, 2009 and updated in January 
2011 
+ South County Recycled Wastewater Authority (SCRWA) 
— 2015 South County Recycled Water Master Plan Update, prepared by Valley Water and SCRWA in 
collaboration with the cities of Gilroy and Morgan Hill (May 2016) 
— Sustainable Water Management Planning, City of Gilroy and City of Morgan Hill (September 2019) 
« Sunnyvale 


— City of Sunnyvale Feasibility Study for Recycled Water Expansion Report, City of Sunnyvale June 
2013) 


2.1.4.6 PR Studies and Program Plan 


Though IPR and DPR have not yet been implemented in the county, the need and opportunities for PR are 
captured by various planning studies. Valley Water’s 2012 Water Supply and Infrastructure Master Plan set 
the initial framework for potential IPR and DPR opportunities. The 2014 SBWR Strategic and Master 
Planning Report built upon the 2012 Water Supply and Infrastructure Master Plan and identified potential 
pathways for up to 35,000 AFY of PR. Additionally, Valley Water has performed groundwater management 
studies to evaluate the feasibility of groundwater augmentation via IPR. 


Valley Water's April 2018 Expedited Purified Water Program Plan assessed various PR project components, 
developed and evaluated project alternatives, and recommended an initial plan for implementation by 2025 
that could provide up to 24,000 AFY of supply via advanced purification. Valley Water's water supply 
modeling indicated that providing up to 24,000 AFY of PR would complement other water supply sources to 
meet projected demands. The plan also identified future expansion options that could provide up to a total 
of 45,000 AFY of purified water, should it be needed to meet future water supplies. These options were 
further evaluated and incorporated into the Water Supply Master Plan 2040 released by Valley Water in late 
2019. 


The ROCM Plan is currently evaluating treatment alternatives for managing RO concentrate generated by the 
expansion of SVAWPC and other AWPF in the County. The plan is expected to be completed by mid-2020. 
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2.1.5 Master Plan 


Valley Water initiated a process to integrate reuse planning and develop a comprehensive water reuse 
master plan for the County. The process began with stakeholder workshops in May 2016 and January 2017 
to gain consensus on commitment to endorse regional planning for recycled and purified water, frame a 
vision, and identify key components for this Master Plan. Attendees included agency managers from local 
recycled water producers, wholesalers, and retailers, along with other public representatives (e.g., business 
interests and environmental non-governmental organizations). 


This Master Plan will build on existing plans by integrating information and further evaluating the potential 
for collaboration (Figure 2-6). The Master Plan will identify how to optimize recycled and purified water 
supplies and infrastructure, improve sustainability and reliability of water reuse, expand NPR, develop PR, 
and integrate water reuse infrastructure in the county from a regional planning perspective. 


Valley Water's 
Water Supply 
Master Plan 
2040 (2012, Northwest 
Valley Water's updated 2019) County 
One Water Recycled Water 
Plan, 2017 Strategic Plan, 
2019 


City of 

Xj y Sunnyvale 

Feasibility Study 
for RW 


City of San José 
Green Vision, 
2007; and 
Climate Smart 


Expansion 
San José, 2018 


Report, 2013 


Countywide 


Valley Water's 4 > Water Reuse SBWR Strategic 


2015 UWMP : Master Plan a & Master 
and WSCP, Planning 
2016 = a Report, 2014 


Valley Water's 
Groundwater 
Management 
Plan, 2016 


South County 
RW Master 
Plan Update, 
2016 


Valley Water's 
Expedited 
Purified Water 
Program Plan, 
2018 


Valley Water's 
ROCM Plan, 
2020 


RW = recycled water 
Figure 2-6. Master Plan integration of relevant Valley Water and Partner Agency planning studies 


A full list of the documents referenced on Figure 2-6 is summarized in Attachment A. 
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The Master Plan will evaluate NPR and PR pathways to achieve Valley Water's recycled water targets by 
2040. For NPR, alternatives for infill, expansion to new service areas, and interties to connect existing 
systems will be considered. For PR, alternatives for IPR and DPR will be considered, as well as a strategy to 
leverage existing facilities (Figure 2-7). 


Potable reuse Non-potable reuse 


Indirect Interties Expansion to 
potable between Infill new service 
reuse systems: areas 


Figure 2-7. Recycled water pathways 


The Master Plan will guide strategic investments in NPR and PR for both the near term (10 to 15 years) and 
long term (20+ years). The projected timeline for all work related to the Master Plan as of mid-2018 is 
shown on Figure 2-8. 


[ Brown»Caldwell : 


13 


Use of contents on this sheet is subject to the limitations specified at the beginning of this document, 


Appendix D. Project Definition, Roles, and Responsibilities 


2019 =| 2020 2024 | 2025 


jan- | dul- | gan- | sul jan- | Jan- 
jun | Dec | Jun | Dec Dec | Dec 


Expedited Purified Water 
Program studies 


Partnership 
development 


Palo Alto agreement development 


Ma 
plans Ss ose MOU 


BAWSCA = Bay Area Water Supply and Conservation Agency 


‘SFPUC = San Francisco Public Utilities Commission 
PDB = Progressive Design Build 


RO Concentrate Manage: 


Figure 2-8. Water reuse program timeline as of April 2018 
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2.2 Study Area and Water Resources 


To achieve the countywide reuse vision, partnerships with recycled water producers (i.e., the four existing 
NPR systems and SVAWPC), wholesalers, and retailers are necessary (Figure 2-9). The recycled and purified 
water produced at these facilities is then distributed either by a wholesaler to retailers, or directly by retailers 
to end users (Figure 2-10). 


The Palo Alto Regional Water Quality Control Plant (RWQCP) receives wastewater flows from Palo Alto, East 
Palo Alto Sanitary District, Stanford University, Los Altos, Los Altos Hills, and Mountain View. RWQCP 
produces recycled water and distributes it in Palo Alto on a retail basis, and sells it to the City of Mountain 
View on a wholesale basis for distribution in Mountain View city limits. In 2015, RWQCP produced 1,268 
acre-feet (AF) of recycled water, including utility flows. 


The San José/Santa Clara RWF receives wastewater flows from the City of San José (co-owner of RWF), City 
of Santa Clara (co-owner of RWF), Milpitas, Cupertino, Los Gatos, Saratoga, Monte Sereno, and County 
Sanitation District 2-3 (Tributary Agencies). In the 1990s, the City of San José and Valley Water collaborated 
on planning the SBWR system, driven by the RWF’s National Pollutant Discharge Elimination System 
(NPDES) permit effluent limitations and projected population growth. SBWR is the recycled water producer 
and wholesaler while the City of Milpitas, City of Santa Clara, San José Municipal Water System, and San 
José Water Company are retailers. Additionally, the Silver Creek Pipeline Agreement allows Valley Water to 
serve as wholesaler for 5 mgd of SBWR water within a dedicated service area. In 2015, the SJ/SC RWF 
produced nearly 10,000 AF of recycled water. 


Under Partnership Agreements entered in 2010 between the City of San José and Valley Water, SVAWPC was 
constructed and began operations in 2014. The purified water produced at SVAWPC is blended with the 
RWF’s NPR recycled water to improve the water quality and reduce TDS within the SBWR system. In 2015, 
SVAWPC produced more than 5,000 AF of purified water. 


SCRWA receives wastewater flows from Gilroy and Morgan Hill and sends tertiary treated effluent to the 
South County RWS for use by the City of Gilroy. SCRWA is the recycled water producer, Valley Water is the 
wholesaler, and the City of Gilroy is the retailer. In 2015, SCRWA produced about 2,100 AF of recycled water, 
including utility flows. 


Sunnyvale Water Pollution Control Plant (WPCP) receives flows from the City of Sunnyvale and sends 
tertiary treated effluent to the Sunnyvale RWS for retail in Sunnyvale. For the recently constructed 2.5-mile- 
long Wolfe Road Pipeline, Sunnyvale is the producer and retailer of recycled water for most of the City 
recycled water distribution system. Valley Water wholesales recycled water to the California Water Service 
Company to retail along the Wolfe Road recycled water pipeline. This pipeline was designed to serve 
customers south of the San Lucar Pump Station and within Cupertino. In 2015, Sunnyvale WPCP produced 
approximately 3,100 AF of recycled water, including utility flows. 
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Figure 2-9. Study area and existing recycled water systems 
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Figure 2-10. Existing Santa Clara County recycled and purified water suppliers 
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Section 3: Roles and Responsibilities 


Valley Water's collaboration with the Partner Agencies is critical to expanding Countywide water reuse. 
Current and future agreements outline each agency's roles and responsibilities, described below. 


3.1 Valley Water Roles and Responsibilities 


Valley Water is governed by a seven-member Board of Directors comprising elected representatives from 
seven geographical districts in the county who serve overlapping 4-year terms. The Board directs Valley 
Water's CEO, who oversees the work of Valley Water staff. Valley Water's roles and responsibilities are 
shaped primarily by California state law (i.e., the District Act) along with various Valley Water policies and 
institutional agreements with other parties. Additionally, Valley Water is considered an independent “special 
district” (i.e., “any agency of the state for the local performance of governmental or proprietary functions 
within limited boundaries”).1 These agencies derive their authority from separate generic statutes that apply 
to all special districts of that type (e.g., municipal water districts). They are formed by the Local Agency 
Formation Commission and require voter approval in the geographic area influenced by fees and services. 
Special districts are governed by elected boards and provide only services allowed by state law. 


Today, Valley Water's roles include water supply, flood protection, and stream stewardship. Table 3-1 
summarizes Valley Water's roles that relate to water reuse and associated responsibilities. 


Table 3-1. Valley Water Roles and Responsi ies Pertaining to Water Reuse 


Role Valley Water's Responsibility 


Regional leadership Engages in regional water supply planning and coordinates with regional partners. 


Meets regularly with the local water retailers to provide information, offer technical support, and help develop 


Water etaller assistance regional alliances. There are currently 13 major water retailers in Santa Clara County. 


Water conservation programs leader Leads water conservation efforts with innovative, effective, and comprehensive-in-scope programs. 


Operates and maintains 20 appropriative water rights licenses and one filed water right permit with the State 


Local surface water leader Water Resources Control Board totaling more than 227,300 AFY. 


Develops strategies to secure and optimize the use of existing water supplies and infrastructure and to expand 
Ensure sustainability leadership water recycling and long-term water conservation savings. Valley Water is also working with seven local water 
agencies to optimize the sharing of water resources regionally, known as Bay Area Regional Reliability (BARR). 


Leads workshops with stakeholders in a collaborative process to develop ROCM solutions, in addition to 


ROCM leader conducting pilot-scale testing of treatment alternatives. 


Leads groundwater management efforts for Santa Clara County through comprehensive programs and 
Groundwater management investments, including storage of surface water in groundwater basins and in-lieu recharge to help balance 
pumping and provide reserves for use during dry years. 


To meet the objective of purified water development within the county, partnerships and collaborations 
among recycled water producers, wholesalers, retailers, users, and other interested parties are necessary. 
Current relationships exist between Valley Water and the Partner Agencies operating the County’s four NPR 
systems (PA/MV RWS, SBWR, SCRWA, Sunnyvale RWS), along with other stakeholders. The Master Plan will 
guide continuing collaborations and future potential partnerships. 


1 Government Code §16271 [d] 
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3.2 Regulatory Responsibilities 


Valley Water, its Partner Agencies, and other retailers in the area have varying regulatory responsibilities. 
NPR producers are responsible for meeting Title 22 requirements, complying with Water Reclamation 
Orders, and ensuring discharges from facilities meet NPDES permit quality requirements. NPR retailers must 
enforce Title 22 Use Area Requirements by monitoring recycled water customers/users. PR producers are 
responsible for meeting more stringent quality requirements, depending on direct or indirect application. PR 
wholesalers and retailers do not share regulatory responsibilities. Descriptions of regulations, including 
specific regulatory requirements for potable reuse, are included in the Regulations Framework TM (Appendix 
B-2). 


3.3 Past and Current Reuse Partnerships 


Valley Water has executed agreements and memorandums of understanding (MOU) related to reuse with 
external partners, including Partner Agencies and private companies, as summarized in Attachment B 
(organized by Partner Agency service areas and chronological order) and described in further detail in the 
following subsections. While some of these agreements have common traits (characterized as the “type” of 
agreement in this TM), they vary in terms of subject, cost to each party, and recycled water transfer 
opportunity. 

Valley Water's agreements to date with the PA/MV RWS relate to: 


+ Cost-sharing and flow commitments related to constructing, managing, and operating a salinity removal 
facility (called the Local Plant) to produce 1.25 mgd of enhanced recycled water for the RWQCP service 
area, and an AWPF (called the Regional Plant) capable of treating effluent flows of 9 mgd or greater to 
benefit the regional water supply . 


+ — Joint planning or feasibility studies to examine water reuse alternatives (WRA). 

Agreements between Valley Water and the City of San José/SBWR fall into three general categories: 
+  Cost-sharing for the development/expansion and use of SBWR 

+ Cost-sharing for managing and operating the Silver Creek pipeline 

+  Cost-sharing and flow commitments related to constructing, managing, and operating SVAWPC 
Valley Water's agreements with SCRWA fall into two categories: 


+ Defining the producer-wholesaler relationship, including roles/responsibilities, costs/prices, and flows 
(with prices and flows negotiated annually) 


*  Cost-sharing related to new pipeline construction and operation 

Agreements between Valley Water and Sunnyvale fall into two categories: 

+  Cost-sharing and/or flow commitments for the new Wolfe Road pipeline 

+ Cost sharing and responsibilities for joint feasibility studies to examine WRAS 


3.3.1 Palo Alto/Mountain View Recycled Water System 


Recycled water collaboration between Palo Alto and Valley Water dates back to the 1970s. In March 2014, 
Valley Water and Palo Alto initiated policy-level discussions on recycled water that resulted in the May 2014 
formation of the Joint Recycled Water Committee (JRWC). 


In May 2016, Valley Water, Palo Alto, and Mountain View partnered to share consultant support costs 
related to development of the “Advanced Water Purification System Feasibility Study” published in May 
2017. The feasibility study evaluates treatment technologies, concentrate management, permitting, costs, 
and schedule for constructing an AWPF to be used for enhancing the quality of PA/MV’s RWS supply to 
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create NPR+ supply. The study recommends phased implementation of the NPR+ AWPF, starting with a 
1.125-mgd Phase 1 facility located at the RWQCP, increasing to 2.25 mgd capacity as part of Phase 2. 
Phase 3 involves constructing a 4.5-mgd facility at a nearby site that requires voter support to allow use of 
the land. 


In December 2016, Valley Water, Palo Alto, and Mountain View agreed to share consultant support costs in 
revising RWQCP’s 1992 Water Reclamation Master Plan to create the Northwest County Recycled Water 
Strategic Plan (Strategic Plan), finalized in March 2020. The Strategic Plan includes evaluating: 


+ NPR expansion opportunities within the RWQCP service area and additional portions of East Palo Alto 
and Menlo Park not served by the East Palo Alto Sanitary District. The highest-ranked NPR option 
involves expanding the PA/MV RWS to the Stanford Research Park area along Page Mill Road and then 
to Purissima Park, Fremont Hills Country Club, Palo Alto Hills Country Club, and Foothills Park. 

+ Palo Alto-based IPR opportunities, such as an alternative involving injection of approximately 2,800 AFY 
into wells located in Palo Alto's Downtown and Professorville neighborhoods, and installation of new 
groundwater supply wells to supplement existing imported potable supply. 

* Palo Alto-based DPR opportunities, such as an alternative involving construction of a new DPR AWPF 
located near the RWQCP, 4.75 million gallons of engineered storage, and pipelines to connect the 
storage tank to three separate points in Palo Alto’s potable water distribution system. 


In August 2017, Valley Water and Palo Alto signed an MOU to affirm the parties’ commitments to study the 
feasibility of WRAs. including: 


+ AValley Water-constructed and -owned AWPF in Palo Alto 
+ Water recharge and reuse alternatives identified in the Strategic Plan 
+ Future development and governance of Palo Alto’s NPR system 


The MOU also states that Valley Water will evaluate opportunities for Palo Alto to transfer up to 10 mgd of 
effluent to Valley Water. RO concentrate will be the responsibility of Valley Water, although the City of Palo 
Alto agrees to work with Valley Water on RO concentrate management. In addition, Palo Alto will help Valley 
Water identify and permit land for constructing a future AWPF. In October 2017, Valley Water and Mountain 
View signed a similar MOU to affirm the parties’ commitments to study the feasibility of water reuse 
alternatives. 


In December 2019, Palo Alto, Mountain View, and Valley Water executed a long-term agreement to replace 
the 2017 MOU that ensures Valley Water a minimum of 9 mgd of source water supply for regional potable 

reuse over 75 years. The agreement also defines a plan for Valley Water to provide $16 million toward the 

construction of an AWPF to enhance recycled water quality operated by Palo Alto. 


3.3.2 South Bay Water Recycling System 


The San José/Santa Clara RWF is governed by the Treatment Plant Advisory Committee (TPAC) and the City 
of San José Council. TPAC consists of representatives from the co-owners and Tributary Agencies. These 
organizations make policy and budget decisions related to SBWR to prioritize the interests and needs of the 
facility and the sanitary sewer ratepayers of San José, Santa Clara, and the Tributary Agencies. The City of 
San José serves as the Administrative Agency for the RWF and SBWR. San José and Valley Water have a long 
history of recycled water collaboration and partnerships on SBWR financing and funding pursuits. 
Collaborative efforts date back to the early 1990s. The first major agreement between Valley Water and City 
of San José was the April 1998 cost-sharing agreement for development and use of SBWR. 


The SBWR Collaborative was initiated in 2002 and led to past long-term agreements that guided RWF and 
Valley Water collaboration. The SBWR Collaborative established objectives relevant to the ownership of the 
SBWR system and concluded that: 
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+ Itis advantageous for the RWF and Valley Water to work together to maximize recycled water beneficial 
uses. 


+ Enhancing the quality of recycled water is key to increasing beneficial uses. 
+ Along-term agreement between the RWF and Valley Water was needed. 


The following sections describe current collaborations between Valley Water and the City of San José in 
detail. 


3.3.2.1 SBWR Expansion and Silver Creek Pipeline 


In 2002, Valley Water and City of San José entered into a 25-year agreement to develop an institutional 
framework for long-term ownership, operation, maintenance, and future expansion of SBWR and cost- 
sharing to develop the Silver Creek Pipeline. Per the agreement, the City owns the pipeline and acts as 
wholesaler for recycled water to be delivered to the Metcalf Energy Center and other end users within the 
Evergreen and Edenvale service areas by the San José Municipal Water System. Valley Water has rights to 5 
mgd of recycled water from the Silver Creek pipeline with the potential for more, depending on availability. 


3.3.2.2 Integration Agreement and Ground Lease and Property Use Agreement 


The 40-year Integration Agreement provides a framework for the City of San José and Valley Water to 
financially and administratively support SVAWPC and the cost-effective, environmentally beneficial 
production and use of recycled water in Santa Clara County consistent with each party's separate and 
distinct interests: wastewater treatment and disposal for the City of San José, and water quality and supply 
for Valley Water. It specifies the formation of a Recycled Water Policy Advisory Committee (RWPAC) 
composed of elected officials from San José, Santa Clara, and Valley Water; the formation of Technical 
Working Groups comprising staff from the cities of San José and Santa Clara and Valley Water to advise the 
RWPAC; and the RWF’s contribution to advanced water purification and Valley Water’s contributions to 
SBWR operations. Additionally, the agreement states that prior to July 1, 2020, export of secondary treated 
wastewater or recycled water out of the county is not allowed by either party. After July 1, 2020, if demand 
for in-county use of recycled water is less than available supply, each party may engage in negotiations for 
out-of-county export of secondary treated wastewater or recycled water. The agreement expires in July 2050. 


The 40-year Ground Lease and Property Use Agreement describes responsibilities for constructing and 
operating SVAWPC and related facilities on a portion of the WPCP premises. It also requires Valley Water to 
accept up to 12 mgd of secondary treated effluent, and operate and maintain SVAWPC to provide up to 8 
mgd of purified water to blend with existing recycled water and produce blended recycled water with TDS 
levels of about 500 milligrams per liter (mg/L). 


3.3.2.3 Operation and Maintenance Agreement for the SVAWPC 


In December 2016, Valley Water and City of San José entered into a 34-year Operations and Maintenance 
Agreement for SVAWPC. The agreement defines roles and responsibilities and requires the RWF to accept 
1.5 mgd of waste stream discharge and 2 mgd of RO concentrate. The agreement expires in June 2050 
along with the Integration and Ground Lease and Property Use Agreements. 


3.3.3 South County Recycled Water System 


SCRWA's recycled water system began operating in 1977, but operated intermittently because of demands 
and variabilities in recycled water quality up until the 1990s. In October 1999, Valley Water entered into a 
series of three 20-year producer-wholesaler agreements establishing SCRWA as the producer, Valley Water 
as wholesaler, and the City of Gilroy as retailer of recycled water. These agreements detail roles and 
responsibilities and establish cost-sharing for a master plan and capital improvement program (CIP). As part 
of the agreements, SCRWA may sell flows of recycled water that exceed the Annual Delivery Quantity (a 
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mutually agreed-upon flow established each year) to other wholesalers/end users, and Valley Water may sell 
water to be used by end users outside of the producer's service area (with approval by SCRWA). 


As a result of the 1999 agreements, the initial South County Recycled Water Master Plan, completed in late 
2004, identified recycled water capital investment projects to improve the South County recycled water 
system's reliability and to expand the use of recycled water. Per the agreements, updated in 2006, the 
parties shall work together to update, at 5-year intervals, the Master Plan for the design and construction of 
expanded recycled water production and distribution facilities. The most recent Master Plan update occurred 
in 2016. In December 2010, Valley Water and SCRWA signed an MOU defining roles and responsibilities for 
constructing the South County Pipeline extension to the Pajaro River to deliver recycled water to agricultural 
customers during spring, summer, and fall. SCRWA will pay all costs for and own the pipeline extension, and 
Valley Water will pay for and own irrigation turnouts from the pipeline. Two additional agreements between 
Valley Water, the City of Gilroy, and private developers in February 2015 resulted in additional pipeline 
extensions. Private developers agreed to pay for the design and construction of pipelines, while Valley Water 
contributed funds to increase the size of pipelines beyond the developments’ required capacities. Valley 
Water will assume ownership of both pipelines when construction is complete. 


In July 2011, Valley Water agreed to transfer ownership of three recycled water meters to the City of Gilroy in 
exchange for Gilroy reporting water usage data to Valley Water. 


3.3.4 Sunnyvale Recycled Water System 


In December 2014, Valley Water and the City of Sunnyvale established a funding agreement to evaluate 
alternative plant layouts and facilities for the Sunnyvale WPCP with the goal of increasing electrical capacity 
and developing a potential AWPF that was conceptually evaluated at the time. In August 2016, the City of 
Sunnyvale adopted a WPCP Master Plan update with the goal of upgrading wastewater treatment systems 
through 2035 to produce suitable water for advanced purification. Valley Water agreed to work with the City 
of Sunnyvale to develop a site plan to be included in the WPCP Master Plan. 


In fall 2013, Valley Water and Sunnyvale agreed to cost-share design of the Wolfe Road Pipeline. 
Subsequently, in early 2015, Valley Water, Sunnyvale, Apple Inc., and Cal Water agreed to cost-share the 
construction of the Wolfe Road Pipeline. Per the Recycled Water Supply/Distribution Agreement, Sunnyvale 
(producer) shall supply Valley Water (wholesaler) with recycled water to distribute to retailers from the Wolfe 
Road Pipeline and Sunnyvale will operate and maintain the pipeline (to be reimbursed by Valley Water). 
Additionally, Sunnyvale shall make available to Valley Water at least 500 AFY of recycled water for 
distribution outside the city and 595 AFY of recycled water for distribution within the city. Valley Water will 
make available for purchase by Sunnyvale at least 595 AF of recycled water for delivery to Sunnyvale’s end 
users. Recycled water conveyed through the Wolfe Road Pipeline is owned by Valley Water and may be 
resold to Valley Water's other customers, including water retailers, regardless of whether their service areas 
are located within or outside Sunnyvale’s service area. 


In May 2016, Valley Water and Sunnyvale agreed to receive State Grant funds, administered by the 
Association of Bay Area Governments (ABAG) in partnership with the San Francisco Estuary Partnership 
(SFEP), of up to $4 million for the Sunnyvale Continuous Recycled Water Production Facilities and Wolfe 
Road Pipeline project. $1.5 million was to reimburse the City of Sunnyvale for the Continuous Recycled 
Water Production Facilities and $2.5 million to reimburse Valley Water for the Wolfe Road Pipeline project. 
The grant required $6 million in matching funds from Valley Water. 


In June 2017, Valley Water and Sunnyvale signed an MOU agreeing to study the feasibility of WRAs. As part 
of the MOU, the parties identified three alternative plant layouts and facilities for the Sunnyvale WPCP 
upgrade. Two options involve an AWPF constructed by Valley Water on the Sunnyvale WPCP site, and the 
other involves an AWPF close to the WPCP site. Sunnyvale will help evaluate other options, including 
interties, a small-scale AWPF, and a pipeline to SVAWPC. 
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The MOU also states that Valley Water will evaluate opportunities for Sunnyvale to transfer up to 5 mgd of 
effluent from the Sunnyvale WPCP dual-media filters through 2020, and an additional 5 mgd of this effluent 
after 2020. Valley Water and Sunnyvale will develop a residuals management plan if any alternatives are 
implemented. The MOU states an assumption that Valley Water will be responsible for RO concentrate from 
a Valley Water-owned AWPF, and Sunnyvale will be responsible for salinity management of any NPR-related 
projects. 


3.3.5 Other Agreements 
This section describes other agreements outside of those affecting the Partner Agencies. 
3.3.5.1 SFPUC/BAWSCA 


Valley Water works with the San Francisco Public Utilities Commission (SFPUC) and the Bay Area Water 
Supply and Conservation Agency (BAWSCA) on regional water management. Several BAWSCA member 
agencies receive water from both Valley Water and SFPUC. In addition, Valley Water, SFPUC, and BAWSCA 
collaborate on the SFB IRWM and BARR. 


In March 2017, Valley Water, SFPUC, and BAWSCA signed an agreement to cost-share consultant support 
services to evaluate alternatives for SFPUC/BAWSCA participation in Valley Water's Expedited Purified Water 
Program, as Valley Water may develop capacity to produce additional water supplies that could be available 
to SFPUC, BAWSCA, and common customers. 


3.3.5.2 Cinnabar Hills Golf Club 


In October 2014, Valley Water entered into a cost-sharing agreement with Cinnabar Hills Golf Club 
(Cinnabar) in which Cinnabar leadership agreed to contribute funding toward recycled water development, 
which may directly or indirectly benefit Cinnabar by providing an alternative water source supply. In 2017, 
Valley Water prepared a preliminary feasibility analysis to size pumps and pipelines to potentially deliver 
recycled water to Cinnabar. 


3.4 Considerations for Future Agreements 


Each of the Partner Agencies has specific considerations/barriers that must be addressed to advance reuse 
and achieve the Project vision, as summarized by agency in Table 3-2. The nature of the considerations/ 
barriers spans a fairly broad range, from concerns about potential rate impacts as expressed by elected 
officials on behalf of their constituents to potential logistical and institutional barriers. In addition, the degree 
to which each consideration/barrier may affect agencies may vary considerably. 
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ns for Partnerships with Recycled Water Producers 


San José/ 
Palo Alto | Santa Clara) Sunnyvale’ 
Consideration/Barrier RWQCP RWF WPCP = SCRWA 
1. Impacts to water and/or sewer rates resulting from reuse agreements and projects v v v v 
2. Economic growth/ development enabled by resulting supplies v v ve il 
3. Environmental demands/ impacts resulting from changes in treated effluent flows to the San v v v 


Francisco Bay 


4. Effluent water quality (using existing treatment facilities) - Changes or degraded recycled water 
quality (e.g., due to saltwater intrusion in corroded distribution pipes), compromising the success of v ¥ v v 
interties or other future collaborations between Partner Agencies and Valley Water. 


5. RO concentrate management and NPDES permit compliance - A key consideration for future AWPF v v v v 
agreements. 
7. Land use/ property availability for new facilities v v v 


8. Bond financing - The SBWR system was partially funded by public bonds, and rules governing the 
sale of bond-funded assets to private entities are a consideration for and potential barrier to future 
agreements. SBWR bond and loan repayments will be complete in 2021. The bonds were series ¥ 
2005A and 2009A issued by the San José-Santa Clara Clean Water Financing Authority ($54 million 
and $21.4 million, respectively) and a loan from the State Revolving Fund ($73.6 million). 


9. Partner Agency barriers outside of Valley Water control - For example, SBWR has relationships with 


Tributary Agencies and Retailers that will affect the potential for future agreements between Valley v v 

Water and SBWR. 

10. Schedule - Sequencing implementation of capital improvement projects and aligning timelines wv v v v 
across agencies. 


3.5 Collaboration and Engagement 


To develop and sustain a common vision for the region, robust engagement is needed across various 
interest groups and levels, including policymakers, Partner Agencies, stakeholders (external to Valley Water 
and Partner Agencies), industry experts, regulators, and the general public. All of these partners and 
stakeholders must work together to create a template for a new recycled water market within the county. 
Using a countywide market approach will enable agencies to enhance water supply reliability, leverage 
existing infrastructure investments, facilitate water transfers during critical shortages, and improve climate 
change resilience. 


Moving forward, Valley Water's collaboration strategy will emphasize multiple levels of engagement 
(Figure 3-1), allowing staff, general managers, and stakeholders to be meaningfully engaged through 
scheduled meetings and strategic workshops to gain buy-in, generate support, and garner good will within 
the community. Meeting and workshop facilitation will start by empowering stakeholders with critical 
information to establish a clear, level baseline of working knowledge. This knowledge can then support 
productive group dialogue and decision making in many directly relevant and successful venues. Beyond 
large meetings and workshops, Valley Water will continue be involved with establishing partnerships and 
creating new institutional structures to support a common vision for the region. Proactively addressing 
governance issues will be a significant focus of the Master Plan, forging consensus among diverse 
stakeholders, documenting commitments, and articulating the vision in actionable master plans. 
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Figure 3-1. Levels of engagement to guide Master Plan development 


3.5.1 Recycled Water Committees 


Valley Water's Board formed a Recycled Water Committee (RWC), made up of three Board members, to 
facilitate collaboration among Valley Water and the four Partner Agencies. The RWC participates in three 
JWRCs as shown on Figure 3-2. A fourth JWRC is managed by Valley Water's full Board. 
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boundaries, and to establish a collaborative process for facilitating policy discussion and sharing of 
technical information on recycled water issues. The Recyded Water Committee can also meet with 
new entities if the need arises. 
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Figure 3-2. How Valley Water's Board and its recycled and purified water board committees interact 


The Board JRWC members are elected officials who share technical information on recycled water issues 
and collaborate on policy decisions. They assist in developing and recommending policies to Valley Water 
Board and their respective city councils, as well as in providing high-level direction related to integrating and 
expanding recycled and purified water in the county. 


The Master Plan is a recurring topic discussed at RWC and JRWC meetings. Periodic updates on the status of 
Master Plan development will be shared with the RWC/JRWCs to keep policymakers apprised of the progress 
and direction. In addition, many other topics regularly discussed during RWC meetings influence the Master 
Plan, and vice versa. 


3.5.2 Partner Agencies 


Valley Water is collaborating with the Partner Agencies at executive and staff levels to develop the Master 
Plan. During the outset of Master Plan development, Valley Water executives are holding individual (one-on- 
one) meetings with executives from individual Partner Agencies to understand their desired Project 
outcomes and explore a shared vision for advancing reuse countywide, before convening to meet as an ELG. 
The ELG is made up of the respective general manager, city manager, or public works director from each of 
the Partner Agencies, and its mission is to provide strategic input on the Project/partnerships’ direction at 
key milestones and confirm partnership guiding principles. 


After one-on-one executive meetings and before the first ELG meeting, Valley Water convened designated 
staff representatives from Valley Water and each Partner Agency for the first PPG meeting. Throughout 

development of the Master Plan, the PPG supported and informed technical Project aspects, represented 
their respective agency’s interests, and provided continuity to past/ongoing work (studies, plans, projects, 


and programs). 
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Because the Project involves an update to the SBWR Recycled Water Master Plan, Valley Water held one-on- 
one meetings with SBWR retailers to review relevant information, assumptions, and early findings related to 
hydraulic scenarios, potential strategies, and prioritized actions to accommodate existing and future reuse 
demands. 


3.5.3 Stakeholders 


Valley Water formed a Stakeholder Task Force (TF) composed of representatives from agencies/ 
organizations external to the Partner Agencies to provide feedback through the Master Plan development, 
including interim work products and reuse alternatives. The TF process provides stakeholders an opportunity 
for substantive engagement on the development at key milestones. 


In addition to stakeholders involved in Valley Water’s two countywide reuse workshops that preceded Project 
initiation, Valley Water invited representatives from a broad range of interest groups to participate, including 
non-utilities (chambers of commerce and organizations representing business interests, planning, public 
policy, environmental, environmental justice, diversity, and stormwater) and utilities (potable and recycled 
water retailers, wholesale water suppliers, and wastewater/recycled water agencies from the broader 
region). To enable meaningful engagement, the number of direct TF participants was limited to a 
manageable number, and Valley Water extended invitations to representatives of key stakeholder groups. 


Acharter guided the Stakeholder TF's decision making, process fundamentals, engagement expectations, 
and lines of communication. Draft work products were provided in advance to enable productive in-person 
dialogue during Stakeholder TF workshops. Participants were expected to provide feedback on approach, 
work completed to date, and planned next steps in written comments and during workshops, which have 
been documented and integrated into the Master Plan to the extent practicable. 


3.5.4 Independent Advisory Panel 


Valley Water is convening the IAP to review the recommended alternatives and the related regulatory 
compliance plan. Members of this existing group are nationally recognized reuse experts and will be tapped 
to guide Valley Water's PR efforts. Valley Water is coordinating with the National Water Research Institute 
(NWRI) to evaluate the technical, scientific, and regulatory aspects of the feasible Project alternatives, and to 
solicit IAP feedback for recommended Project alternatives. The IAP’s input has been considered in refining 
project portfolios and elements and the regulatory compliance plan for each. 


3.5.5 Regulators 


To inform development of the feasible portfolios, Valley Water will hold several meetings with relevant 
regulators, including DDW and the SFB / Central Coast Regional Water Quality Control Board. This 
collaborative approach is intended to garner regulators’ input, with the objective of gaining support on 
Project concepts and regulatory compliance plan. 


3.5.6 Public 


Consistent with Valley Water's past and ongoing reuse efforts, public engagement and support is critical to 
the Master Plan’s success. Valley Water will hold a public meeting to present the draft Master Plan for input 
and respond to questions. 
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Section 4: Next Steps 


This Project Definition, Roles, and Responsibilities TM provides a basis for the Countywide Water Reuse 
Master Plan. Additional interim work products will further build on this TM as elements that Valley Water will 
integrate into the Master Plan, including those described in Section 1. 


Going forward, Valley Water will implement the engagement strategy described in Section 3 to collaborate on 
Master Plan development with the Partner Agencies and external stakeholders. 
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Attachment A: Relevant Planning Studies (Reference List) 
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Table A-1. Valley Water-Provided References Used in Project in, Roles, and Respon: 

Reference Title or Description Date 
City of Palo Alto, Recycled Water Facility Plan December 2008 
South Bay Water Recycling, Strategic and Master Planning Vol. 1 & Vol. 2 December 2014 
City of Sunnyvale, Feasibility Study for Recycled Water Expansion Report June 2013 
City of Sunnyvale, 2015 Urban Water Management Plan June 2016 
South County Recycled Water Master Plan Update Final May 2016 
Valley Water, 2015 Urban Water Management Plan May 2016 
Valley Water, 2012 Water Supply and Infrastructure Master Plan October 2012 
City of Palo Alto, 2015 Urban Water Management Plan June 2016 
City of Palo Alto, Valley Water, City of Mountain View, Final Advanced Water Purification System Feasibility Study May 2017 
San Francisco Bay Regional Water Quality Control Board, NPDES Permit No. CA0037834 2014 
City of Mountain View, 2015 Urban Water Management Plan June 2016 


Report to the City Council, City of San José, South Bay Water Recycling: Better Information and Renegotiation of Contractual 


Obligations Will Increase Transparency and Aid Program Success March 2016 

‘San José Municipal Water System, 2015 Urban Water Management Plan June 2016 

San Francisco Bay Regional Water Quality Control Board, NPDES Permit No. CA0037842, R2-2014-0034 September 2014 
‘San Jose Water Company, 2015 Urban Water Management Plan June 2016 

City of Gilroy, 2015 Urban Water Management Plan May 2016 
Central Coast Regional Water Quality Control Board, NPDES Permit No: CA0049964, R3-2010-0009 March 2010 

City of Sunnyvale, 2016 Recycled Water Annual Report 2016 

City of Sunnyvale, Plant Compliance, Annual NPDES Report 2016 

San Francisco Regional Water Quality Control Board, NPDES Permit No: CA0037621, R2-2014-0035 November 2014 
Valley Water, Groundwater Management Plan 2016 2016 

Valley Water, Draft Expedited Purified Water Program Plan March 2018 
Valley Water, One Water Plan September 2016 
San José Green Vision Plan 2007 

Valley Water, Water Supply Master Plan 2040 November 2019. 
City of Palo Alto, Valley Water, City of Mountain View Northwest County Recycled Water Strategic Plan July 2019 


Note: Agreements are listed in Table B-1 and referenced by agreement number. 
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Attachment B: Past and Current Agreements List 
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Table B- ast and Current Agreements between Valley Water and External Partners 


Agreement Valley Water 
Number Type Subject Partner Partner Commitment Commitment Transfer Opportunity Date Signed End Date 

Palo Alto/Mountain View Agreements 

A3968S Cost-sharing/funding AWPF feasibility (consultant support) Palo Alto $65,175 $260,700 5/16/2016 12/31/2017 4 

4040s Cost-sharing/funding Northwest County Recycled Water Strategic Plan (consultant support) Palo Alto $200,000 $1,800,000 12/15/2016 12/30/2020 

A4103M Water reuse alternatives Water Reuse Alternatives (WRA) feasibility (investigating supply, sites) Palo Alto 10 mgd effluent from Palo Alto RWS to Valley Water 8/28/2017 12/31/2020 

A4040S Water reuse alternatives WRA feasibility (investigating sites) Mountain View 10/11/2017 12/31/2020 
Cost-sharing and supply “Local” enhanced recycled water facility construction: (~$20M) Palo Alto / ‘ $1,000,000 (Palo Alto) : $16,000,000 9 mgd (minimum annual average flow) effluent from 12/10/2019 12/10/2095 
commitment Supply commitment for Valley Water-owned Regional AWPF Mountain View | $3,000,000 (Mountain View) Palo Alto RWS to Valley Water at a cost of ~$100/AF 

SBWR Agreements 

A2122 Cost-sharing/funding Development and utilization of NPR (SBWR) San José $115/AFY 4/7/1998 6/30/2002 

A2517S Cost-sharing/funding Silver Creek pipeline (management and operation) San José $19,500,000 $6,500,000 5 mgd effluent from SBWR to Valley Water 1/22/2002 1/22/2027 

A3339RE Land use Right of entry for SVAWPC land San José 11/13/2009 6/30/2014 

A3350S Supply commitment and land | SVAWPC (supply transfer and property use) San José None (San José owns the property) | $10/year (Valley Water 12 mgd secondary effluent from SBWR to Valley Water; 3/2/2010 6/30/2050 
use rents the property) 8 mgd from SVAWPC to SBWR 

A3351S Cost-sharing/funding SVAWPC construction San José $11M $36.25M 3/2/2010 6/30/2050 

A3596S Cost-sharing/funding SBWR improvements/expansions (consultant support) San José $1,200,000 $1,200,000 6/28/2012 6/30/2014 

A3622S Operations and maintenance | SVAWPC San José a viibhapas ea dese fevers RO 12/15/2016 6/30/2050 

SCRWA Agreements 

A2280-1 Producer-wholesaler Supply, Master Plan/CIP preparation (consultant support) SCRWA 50% of consultant cost 50% of consultant cost 10/5/1999 10/31/2019 

A2280-2 Producer-wholesaler Supply, Master Plan/CIP preparation (consultant support) SCRWA 10/5/1999 10/31/2019 

2280-3 _| Producer-wholesaler Supply, Master Plan/CIP preparation (consultant support) SCRWA 10/5/1999 10/31/2019* 

A2280W-4 _ Producer-wholesaler Supply, Master Plan/CIP preparation (consultant support) SCRWA 50% programmatic-level EIR 100% project-level EIR and 12/12/2006 12/31/2026 

cost of NPR reservoir 

A3426S Cost-sharing/funding Pipeline construction SCRWA $2,151,800 $160,000 12/1/2010 Until complete 

A3501X Infrastructure ownership Water meter transfer Gilroy 7/1/2011 Until complete 

A3828G Cost-sharing/funding Pipeline construction Gilroy Unknown $6,787,888 2/26/2015 Until complete 

A3829G Cost-sharing/funding Pipeline construction Gilroy Unknown $26,762,678 2/26/2015 Until complete 
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Table B- ast and Current Agreements between Valley Water and External Partners 


Agreement Valley Water 
Number Type Subject Partner Partner Commitment Commitment Transfer Opportunity Date Signed End Date 
Sunnyvale Agreements 
A3683S Cost-sharing/funding Wolfe Road pipeline planning/design (consultant and staff support) Sunnyvale $625,000 $625,000 9/24/2013 6/30/2014 
A3807A Cost-sharing/funding Sunnyvale WPCP AWPF (consultant support) Sunnyvale $618,735 12/31/2014 12/31/2018" 
A3825S Supply commitment Recycled water supply to Wolfe Road pipeline Sunnyvale 1,095 AFY (0.98 mgd) total from Sunnyvale to Valley 
Water (595 AFY [0.53 mgd] reserved for use in 2/6/2018 2/6/2025 
Sunnyvale and 500 AFY [0.45 mgd] for other service (renews every 5 years) 
areas) 
A3822S Cost-sharing/funding Wolfe Road pipeline construction - local funding ‘Sunnyvale $1,475,000 (initial cost share) $8,500,000 (initial cost 2/6/2015 6 months post- 
(partially funded by State drought grant, per Agreements A3984R and A3985R) share) construction 
A3984R Cost-sharing/funding Wolfe Road pipeline construction - grant reimbursement Sunnyvale ($1,500,000) (reimbursement) —_| ($2,500,000) 
($4M in State drought grant funding from ABAG/SFEP®, passed-through to Valley (reimbursement) 7/20/2015 5/1/2019 
Water and Sunnyvale as subrecipients with a $6M local cost share, per A3985R) 
A3985R Cost-sharing/funding Wolfe Road pipeline construction - local cost share ‘Sunnyvale $800,000 (funding match) eee (funding 5/17/2016 Until complete 
A3821S Cost-sharing/funding Wolfe Road pipeline construction Cal Water $1,500,000 2/10/2015 2/10/2025 
A3823S Cost-sharing/funding Wolfe Road pipeline construction Apple $4,800,000 0.23 mgd from Sunnyvale to Apple 3 years post- 
2/13/2015 
construction 
Sunnyvale Agreements (continued) 
A3824S Infrastructure ownership Wolfe Road pipeline crossing construction (Valley Water to own crossing) Apple Construction cost 2/13/2015 3 years post- 
construction 
A4076M Water reuse alternatives WRA feasibility (cost-sharing and supply) ‘Sunnyvale $200,000 6/15/2017 12/31/2020 
Other Agreements 
4064S Water reuse alternatives Expedited program (consultant support) SFPUC/BAWSCA | $37,500 $37,500 3/28/2017 12/31/2018" 
A3787S Cost-sharing/funding Overall recycled water program support (one-time contribution) eae Golf $647,520 10/14/2014 Not applicable 
a. Expired. 


b. _ SFEP: San Francisco Estuary Partnership. 
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List of Abbreviations 


ADWF average dry weather flow NPDES 
AFY acre-feet per year 
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AWPF advanced water purification facility 0&M 
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1 san Jose Water does not use an accent in its name, though 
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Executive Summary 


The Santa Clara Valley Water District's (Valley Water) Countywide Water Reuse Master Plan (Master Plan) 
aims to improve water supply reliability through water reuse for Santa Clara County (County) in collaboration 
with recycled water producers, wholesalers, retailers, users, and other interested parties. The Master Plan 
will identify the volume of water available for potential potable reuse (PR) development and non-potable 
reuse (NPR) expansion, the optimal allocation between PR and NPR, options for system integration, 
recommendations for building on NPR projects and creating new PR projects, and proposals for governance 
model alternatives, including roles and responsibilities. The Master Plan aligns with Valley Water's Water 
Supply Master Plan (WSMP; updated in 2019) that describes their strategy for providing a reliable and 
sustainable water supply in a cost-effective manner. 


Before exploring conceptual and feasible water reuse alternatives, Valley Water gathered up-to-date 
information for recycled water facilities in the County. This Baseline Analysis presents a review of existing 
information and analyses to establish existing conditions for the recycled water facilities and distribution 
systems in the County. This evaluation also includes a preliminary assessment of the volume of water 
available for reuse, the potential NPR/PR split, and a summary of potential infrastructure improvements. The 
Baseline Analysis is intended to inform development of conceptual alternatives and, ultimately, the final 
Master Plan. 


Existing Systems 


Four recycled water systems in the County produce water for NPR: (1) Palo Alto/Mountain View (PA/MV), (2) 
Sunnyvale, (3) South Bay Water Recycling (SBWR), and (4) South County Regional Wastewater Authority 
(SCRWA). The Silicon Valley Advanced Water Purification Center (SVAWPC) further treats some of the 
recycled water for SBWR. 


Palo Alto/Mountain View 


The Palo Alto Regional Water Quality Control Plant (RWQCP) produces recycled water for customers in Palo 
Alto and the North Bayshore area of Mountain View. The RWQCP can currently produce up to 4.5 million 
gallons per day (mgd) of recycled water, though much of its equipment requires rehabilitation or 
replacement. PA/MV also plans to extend its recycled water distribution system. The most notable 
challenges for the PA/MV recycled water system are high salinity in the source water and insufficient 
storage. 


Valley Water and the City of Palo Alto entered into a memorandum of understanding (MOU) in 2017 to 
assess the feasibility of developing water reuse alternatives. This MOU was replaced by a full Agreement 
between Palo Alto, Mountain View, and Valley Water, effective December 10, 2019. Valley Water and Palo 
Alto continue to coordinate efforts through a Joint Recycled Water Committee. 


Sunnyvale 


The Donald M. Somers Water Pollution Control Plant (WPCP) supplies the Sunnyvale recycled water system. 
The City of Sunnyvale is currently upgrading the WPCP, which will increase recycled water production 
capacity to 4 mgd. Overall, the Sunnyvale recycled water system is very reliable, with potable water backups 
at the WPCP pump station and the San Lucar tank, and the ability to feed the entire system from the San 
Lucar Recycled Water Pump Station. 
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The City of Sunnyvale is the producer, wholesaler, and retailer for recycled water, except for service to the 
Wolfe Road pipeline. Along the Wolfe Road pipeline, Valley Water is the wholesaler, and California Water 
Service Company is the retailer. In 2017, Valley Water and City of Sunnyvale entered into an MOU to 
collectively study the feasibility of various recycled water system upgrades, including construction of an 
advanced water purification facility (AWPF) and potential interties between Sunnyvale, PA/MV, and SBWR 
systems. 


SBWR 


SBWR delivers recycled water produced at the San José-Santa Clara Regional Wastewater Facility (SJ/SC 
RWF) to customers in the cities of San José, Santa Clara, and Milpitas. Recycled water production is limited 
to 38 mgd by the granular media filters. Up to 8 mgd of this supply can originate from SVAWPC. 


A 2010 Condition Assessment concluded that the system is generally well-maintained and in good condition, 
but some facilities, including communications, valves, and transmission pumps and electrical components, 
are nearing the end of their useful lives. SJ/SC RWF is implementing a $2 billion capital improvement 
program over the next 30 years to address these needs. 


In 2010, Valley Water and the City of San José agreed to formally coordinate recycled water efforts by 
creating a Joint Recycled Water Policy Advisory Committee. This Committee advises the Valley Water Board 
and the City Council of the City of San José on policy matters relating to the production, distribution, and use 
of recycled water. 


SVAWPC 


Valley Water's SVAWPC opened in 2014 to reduce the salinity of SBWR recycled water and demonstrate 
advanced treatment technology. SVAWPC can produce up to 8 mgd and employs many of the treatment 
processes needed for PR. SVAWPC applies microfiltration (MF), reverse osmosis (RO), and ultraviolet (UV) 
light disinfection to a side stream of regional wastewater facility water to improve the quality of SBWR water. 


SCRWA 


The SCRWA Wastewater Treatment Plant (WWTP) was built in 1990 to serve the cities of Gilroy and Morgan 
Hill and can currently produce up to 8 mgd of recycled water. SCRWA and Valley Water executed a producer- 
wholesaler agreement and a wholesaler-retailer agreement in 1999 for a 20-year term. Following this term, 
the agreements are automatically renewed and extended annually for 1 year unless terminated by the 
parties. 

The City of Gilroy, on behalf of Valley Water, operates and maintains the distribution pump station and tank. 
Valley Water maintains distribution pipelines and wholesales recycled water. Redundancy from system 
storage protects against treatment disruptions, and though pumping is vulnerable there are plans to add a 
new pump. Planned long-term capital improvements also include adding capacity to the WWTP. 


Potable Reuse Research and Planning 

Valley Water has undertaken several research efforts to evaluate indirect potable reuse (IPR) through 
groundwater recharge (GWR) and direct potable reuse (DPR), with the following goals: 

+ Demonstrate compliance with the regulatory requirements for GWR at both pilot and full scale 

+ Evaluate alternatives to upgrade the UV disinfection system to an advanced oxidation process (AOP) 
* Evaluate ozone with biologically active filtration to spread GWR and in DPR 

+ Educate stakeholders on SVAWPC's ability to create high-quality water for PR 
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Valley Water's Expedited Purified Water Program evaluated several options for PR. Through this effort, Valley 
Water identified a groundwater spreading project as its recommended first phase, which includes delivering 
24 mgd of full advanced treatment (i.e., MF, RO, and an AOP) water from an expanded SVAWPC to the Los 
Gatos Ponds. 


Expanded Reuse Opportunities and Considerations 


Valley Water requested data from the Palo Alto RWQCP, Sunnyvale WPCP, SJ/SC RWF, and SCRWA WWTP to 
establish current conditions and projected future conditions to determine the volume available for NPR and 
PR. Using plant influent and outflow streams, a flow balance was created to calculate the remaining effluent 
available (i.e., plant influent minus losses, environmental flows, and NPR demands). 


In this analysis, the remaining effluent available for discharge, blending, or additional reuse (above and 
beyond the 2015 Urban Water Management Plan [UWMP] recycled water demand projections) was 
estimated. Annual averages are summarized in Table ES-1 for the years 2025 and 2035. These flows may 
not be available year-round, particularly in the summer months. Furthermore, some agencies have 
contractual agreements restricting the use of certain flows, and making these flows available for Valley 
Water would require new agreements. For this analysis, it was assumed that NPR demands will increase per 
the future values estimated in the 2015 UWMPs, and any remaining effluent (as shown in Table ES-1) will be 
available for discharge, blending, or as source water for PR (i.e., feed water for an AWPF). Some of this flow 
may be rejected in the reverse osmosis concentrate (ROC) stream, or used to dilute the ROC for discharge, 
depending on the findings of Valley Water’s ROC management study. Flow estimates are preliminary and 
may be refined as more recent data and/or projections become available. 
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inal Reuse (Beyond ig Plans for NPR) in 2025 and 2035 
Available Influent, | NPR Demands, Losses/ Environmental Flows, Remaining Effluent, 
Partner Agency mgd (AFY)? med (AFY) mgd (AFY) mgd (AFY) Current Contractual Obligation* 

2025 

21.0 2.5 1.3-3.3¢ 15.2-17.2 Mountain View has the right to receive up to 
Palo Alto RWQCP (23,400) (2,800) (1,500-3,700) (16,900-19,200) 3 mgd of peak flow 

14.6 14 1.4-4.0° 9.2-11.8 
Sunnyvale WPCP (16,300) (1,600) (1,600-4,500) (10,300-13,200) See footnote () 

103.2 18.1 85.1 Valley Water has the right to at least 5 mgd 
SU/SCRWE (115,600) (20,300) e (95,300) from the Silver Creek Pipeline 

65 28 37 

SCRHAWWTF (7,300) 3,100) e (4,200) WA 

145.3 24.8 27-73 113.2-117.8 
Total, 2025 « (162,700) (27,900) 8,000-8,200) (126,700-131,800) 
2035 

22.1 25 13-3.34 16.3-18.3 Mountain View has the right to receive up to 
Palo Alto RNQCE: (24,700) (2,800) (1,500-3,700) (18,200-20,400) 3 mgd of peak flow 

173 15 1.4-4.0° 11.8-14.4 
Sunnyvale WPCP (19,400) (1,700) 1,600-4,500 (13,200-16,100) See footnote (f 

107.4 235. 85.9 Valley Water has the right to at least 5 mgd 
SI/SC EWE (120,200) (24,200) id (96,000) from the Silver Creek Pipeline 

65 33 32 

SCRWA WWTP (7,300) 8,700) ® (3,600) ue 

153.3 28.8 27-13 117.2-121.8 
Total 2086 ¢ (171,600) (82,400) (3,000-8,200) (131,000-136,200) 


a. Estimated based on 2015-2017 actuals and projected rate of increase from previous planning studies. 

b. Calculated as available influent less the sum of 2015 UWMP NPR demand estimates, environmental flows, and other losses (such as in-plant process water losses). 

c. Projected NPR demands do not fully capture potential allocations per contractual agreements. New agreements may be needed to access portions of available effluent for additional 
reuse. Governance considerations will be further evaluated as the Master Plan progresses. 


d. Range reflects flow to Renzel Marsh currently included in the NPDES permit (1 mgd) and a high estimate (3 mgd), in case of a future expansion, along with an estimated 0.3-mgd loss of 
effluent used for in-plant processes (per Palo Alto’s 2015 UWMP). 


e. Range reflects current evaporation rates and higher estimate reserved for evaporation, capping, and other losses. 


Per agreement between Sunnyvale and Valley Water, Valley Water can receive 595 AFY for distribution within Sunnyvale and at least 500 AFY for distribution outside Sunnyvale’s city 
limits. Valley Water and Sunnyvale meet annually to discuss the anticipated quantity of recycled water to be delivered through the Wolfe Road Pipeline to Valley Water customers. 


&. Difference due to rounding. 
AFY = acre-feet per year; N/A = not applicable 
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To expand capacity and reliability of the County's existing recycled water systems, several projects are under 
consideration, including interties for existing NPR, connections between potential PR systems, and major CIP 
projects. Factors that must be considered when expanding water reuse include public perception and supply 
reliability. 


Gap Analysis 


Valley Water has undertaken multiple efforts to demonstrate the effectiveness of GWR for IPR and is also 
exploring DPR as a water supply option; however, there are several gaps that require further clarification or 
study. Table ES-2 summarizes recommendations for future GWR and DPR efforts. 


Table E: PR Gap Analysis Recommendations 


Recommendation 
Consideration 
GWR DPR 
+ Additional testing to increase RO credits + Additional testing of ozone/BAF to improve dosing 
+ Testing to evaluate UV/AOP (underway) control and assess benefits for downstream 


= Addhional testing if Walley Waterdecides to pursuenanno- | Prooessesand ROC manazement 


Treabwnt based groundwater spreading options + Additional testing to increase RO credits 

+ Testing to evaluate UV/AOP (underway) 

+ Demonstration testing of DPR treatment train to 
gain experience with integration of high-frequency 
data collection 


+ Characterize potential source waters for key constituents (e.g. + Consider quality of feedwater needed for DPR (e.g. 
N-nitrosodimethylamine [NDMA]) nitrified/denitrified, tertiary filtered) 

+ Consider pathogen monitoring study at WWTP to 
obtain removal credits 


Source water quality 


+ No regulatory gaps: GWR regulations finalized in 2014 + DPR regulations not anticipated until 2023 


Regulations + Consider potential additional requirements, e.g. 
treatment, monitoring, operations 


Source control + Begin coordination with wastewater provider to broaden source control program 


+ Characterize groundwater basin retention times through tracer |N/A 
studies 


Groundwater characterization: | | Characterize availability of diluent water for tertiary spreading 


+ Continue characterizing water quality of existing basins 


+ Evaluate compliance with Salt and Nutrient Management N/A 
Environmental discharge Plans and antidegradation regulations 


+ Likely to be more challenging with GWR via tertiary spreading 


Source water availability + Secure institutional agreements with recycled water producers 


+ Continue evaluating ROC management strategies 


ROC management + Coordinate with wastewater agencies, regulatory agencies, and interested stakeholders to implement ROC 
management 


Demand (water supply needs) + Valley Water plans to complete the WSMP in coordination with this Master Plan 


Utilization rate + Valley Water plans to complete the WSMP in coordination with this Master Plan 
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Section 1: Existing Reuse Systems in Santa Clara County 


Santa Clara County (County) has four recycled water systems that deliver water for non-potable reuse (NPR): 
(1) Palo Alto/Mountain View (PA/MV), (2) Sunnyvale, (3) South Bay Water Recycling (SBWR), and (4) South 
County Regional Wastewater Authority (SCRWA), referred to collectively as the Countywide Water Reuse 
Master Plan Partner Agencies. The Santa Clara Valley Water District's (Valley Water) Silicon Valley Advanced 
Water Purification Center (SVAWPC) opened in 2014 to reduce the salinity of SBWR recycled water and 
demonstrate advanced treatment technology. 


This section provides an overview of each system’s service area, governance structure, and financial status, 
and summarizes current and projected recycled water demands, treatment plant capacity, and system 
deficiencies. 


1.1 Service Areas 


This section describes each recycled water system’s current service area, along with long-term expansion 
plans. Figure 1-1 shows the locations of treatment plants and pipelines for each system. 
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Figure 1-1. County recycled water distribution systems 
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Appendix E-1 Baseline Analysis 


1.1.1 Palo Alto/Mountain View 


The Palo Alto Regional Water Quality Control Plant (RWQCP) treats wastewater for the cities of Palo Alto, 
Mountain View, Los Altos, and Los Altos Hills; East Palo Alto Sanitary District; and Stanford University. Owned 
and operated by the City of Palo Alto, the RWQCP produces recycled water for Palo Alto customers near the 
plant and the North Bayshore area of Mountain View. 


PA/MV has planned recycled water distribution system extensions. The Palo Alto Recycled Water project 
plans to construct 11 miles of pipeline to serve approximately 50 locations within South Palo Alto, including 
Alta Mesa Memorial Park. The City of Palo Alto envisions that future extensions of this pipeline may provide 
connectivity to future Mountain View, Los Altos, and Los Altos Hills NPR project extensions. The City of 
Mountain View's 2014 Recycled Water Feasibility Study identified several options for a multi-phase 
expansion called the Whisman School Park/Central Expressway Alignment. This extension includes 
approximately 36,000 linear feet (LF) of new pipeline throughout the City of Mountain View. 


Additionally, Palo Alto is planning construction of a 1.25 to 2.5 million gallons per day (mgd) advanced water 
purification facility (AWPF) near the Palo Alto RWQCP to blend purified water with recycled water to reduce 
salinity. 


1.1.2 Sunnyvale 


The Donald M. Somers Water Pollution Control Plant (WPCP) supplies the Sunnyvale recycled water system. 
The WPCP is owned and operated by the City of Sunnyvale. The recycled water distribution network mainly 
serves customers north of Highway 237, though a recently installed main on Wolfe Road extends south to 
serve the new Apple Campus in Cupertino. 


In June 2013, the City of Sunnyvale finalized a Feasibility Study for Recycled Water Expansion Report that 
identified new recycled water alignments and pumping/storage upgrades to meet near-term demands (City 
of Sunnyvale 2013b). Including the completed Wolfe Road recycled water pipeline, new alignments total 
97,600 LF of new pipe and include extensions from existing and proposed pipes and a new main loop 
connecting to the Wolfe Road main. 


Valley Water oversized the Wolfe Road recycled water pipeline for NPR within Sunnyvale and Cupertino. The 
additional capacity considers potential future conversion of this pipeline into a purified water pipeline for 
groundwater recharge (GWR). 


1.1.3 San José-Santa Clara Regional Wastewater Facility/South Bay Water Recycling 


The San José-Santa Clara Regional Wastewater Facility (SJ/SC RWF) treats wastewater from the cities of San 
José, Santa Clara, Milpitas, Campbell, Cupertino, Los Gatos, Monte Sereno, and Saratoga. It is co-owned by 
the City of San José and the City of Santa Clara but operated solely by the City of San José as the 
administrative agency. SBWR delivers recycled water produced at the SJ/SC RWF to customers in the cities 
of San José, Santa Clara, and Milpitas. 


Future non-potable recycled water expansion is focused in Milpitas and central and southern San José. For 
additional information, refer to Section 3.2.2. 
1.1.4 Silicon Valley Advanced Water Purification Center 


Valley Water owns and operates the SVAWPC located on Zanker Road, just across the street from the SJ/SC 
RWF in San José. SVAWPC was developed to further enhance the quality of SBWR recycled water. Because 
the facility employs many of the treatment processes needed for PR, it has also been used to evaluate PR as 


a future water supply option. 
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1.1.5 South County Regional Wastewater Authority 


The South County Regional Wastewater Treatment and Reclamation Facility supplies recycled water 
customers in Gilroy. While the wastewater treatment plant (WWTP) treats wastewater from the cities of Gilroy 
and Morgan Hill, the recycled water pipeline extends only to Gilroy. One branch runs north and west to Eagle 
Ridge Golf Course; the southern branch delivers recycled water to two farms along Sheldon Avenue. 


Valley Water is installing an additional 14,500-LF NPR pipeline in western Gilroy, coordinated in part with 
new developments planned in Gilroy. 


1.2 Governance 


This section reviews the governance framework for each recycled water system, including managing 
treatment/production and producer/wholesaler/retailer relationships. 


1.2.1 Palo Alto/Mountain View 


The City of Palo Alto Department of Public Works Environmental Services Division operates and maintains 
the RWQCP. The City of Palo Alto is the producer and wholesaler of recycled water for the PA/MV system, 
which treats wastewater from the communities of Los Altos, Los Altos Hills, Mountain View, and Palo Alto; 
Stanford University; and the East Palo Alto Sanitary District. Palo Alto and Mountain View each retail recycled 
water to customers within their city limits. 


Valley Water and the City of Palo Alto entered into a Memorandum of Understanding (MOU) in 2017 to 

coordinate their efforts to study multiple items, including: 

+ Evaluating water reuse alternatives, including opportunities to transfer up to 10 mgd of RWQCP effluent, 
for expansion of recycled and purified water 


+ Evaluating the feasibility of constructing and operating an AWPF 

+ Evaluating water recharge and reuse alternatives identified in the Northwest County Recycled Water 
Strategic Plan 

+ — Exploring future development of the PA/MV NPR system, including Valley Water's potential governance 
role 


» Developing a residuals management plan, permitting plan, and water quality monitoring plan 
* Evaluating land options for locating an AWPF in Palo Alto 


On December 10, 2019, Palo Alto, Mountain View, and Valley Water executed a full agreement, replacing the 
2017 MOU. Valley Water and the City of Palo Alto are continuing to coordinate through the City of Palo Alto 
and Valley Water Elected Officials Joint Recycled Water Committee (JRWC) to provide updates on recycled 
water opportunities, advance common interests, and establish a collaborative process to facilitate policy 
discussion and share technical information on recycled water issues. JRWC comprises three Valley Water 
board members, two City of Palo Alto council members, one City of Mountain View council member, and one 
East Palo Alto council member. Formal actions recommended by JRWC must still go back to each member 
agency for formal approval. A Technical Advisory Committee was also created that consists of Valley Water 
and City of Palo Alto staff to review work products and make recommendations to JRWC. 


1.2.2 Sunnyvale 


The City of Sunnyvale Environmental Services Department (ESD) manages the Sunnyvale recycled water 
program, which consists of production/operation, distribution, permitting, and monitoring. Within ESD, the 
WPCP Division oversees production and pump station operation, while the Water and Sewer Division 
manages distribution and user permitting. Recycled water quality monitoring is handled by the Regulatory 
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Programs Division. The City of Sunnyvale is the producer, wholesaler, and retailer for recycled water, except 
for service to the Wolfe Road pipeline. Along the Wolfe Road pipeline, Valley Water is the wholesaler, and 
California Water Service Company (Cal Water) is the retailer. 


Since 2014, Valley Water and the City of Sunnyvale have entered into multiple agreements to collectively 

evaluate WWTP layouts and configurations that may provide Valley Water with treated wastewater for future 

PR. In 2017, Valley Water and the City of Sunnyvale entered into an MOU (that extends through 

December 31, 2020) to collectively study the feasibility of: 

- Evaluating alternative WWTP layouts for the Sunnyvale WPCP upgrade 

+ Making treated effluent available to Valley Water at a site near the Sunnyvale WPCP (e.g., Recycle Hill) 

+ Evaluating the construction of an AWPF at the Sunnyvale WPCP 

+ Constructing a pipeline to convey treated wastewater from the Sunnyvale WPCP to an expanded 
SVAWPC in San José 

+ Constructing interties between the Sunnyvale and SBWR recycled water distribution systems 

+ Constructing an AWPF to manage Sunnyvale recycled water salinity 

+ Constructing an intertie to convey treated wastewater from the Palo Alto RWQCP for advanced treatment 
at either the Sunnyvale RWQCP or the expanded SVAWPC. 

- Assessing the feasibility of providing Valley Water with 5 mgd of effluent by the year 2020, and an 
additional 5 mgd of effluent after 2020 (10 mgd total) 

+ Developing a residuals management plan, permitting plan, and water quality monitoring plan 


Cost-sharing activities were also allocated to Valley Water and City of Sunnyvale for this work based on the 
type of feasibility study or work to be performed. They are coordinating efforts through the City of Sunnyvale 
and Valley Water Elected Officials JRWC to provide updates on recycled water opportunities, advance 
common interests, and establish a collaborative process to facilitate policy discussion and share technical 
information on recycled water issues. Formal actions recommended by the JRWC must still go to back to 
each member agency for formal approval. This joint committee comprises three Valley Water board 
members and two City of Sunnyvale council members. A Technical Advisory Committee, consisting of Valley 
Water and City of Sunnyvale staff, has also been created to review work products and make 
recommendations to Valley Water and City of Sunnyvale. 


This Master Plan is expected to help inform the governance, terms, and contents of future agreements 
between Valley Water and City of Sunnyvale. 


1.2.3 San José-Santa Clara Regional Wastewater Facility/South Bay Water Recycling 


Under the City of San José’s ESD, SBWR’s policies and budget are determined by the Treatment Plant 
Advisory Committee (TPAC) and San José’s City Council. The TPAC is an advisory group to the City Councils of 
San José and Santa Clara and was created in 1959 by the Sewage Treatment Plant Agreement between San 
José and Santa Clara. The City of San José, in partnership with the City of Santa Clara, jointly owns, operates, 
maintains, repairs, and coordinates improvements to the SJ/SC RWF under this master agreement. 
Additionally, they jointly develop and administer amendments to contract and agreements, including 
interests in SJ/SC RWF to anyone other than the City of San José and the City of Santa Clara. While seven 
cities and sanitary/sanitation districts discharge wastewater to SJ/SC RWF under a series of additional 
master agreements, the City of San José is the administering agency, and its City Council is the final 
decision-making body. 


Spanning multiple cities, the SBWR system involves more stakeholders and thus a more complex 
governance structure. Tertiary treated recycled water produced at the regional wastewater facility (RWF) is 
blended with advanced treated water produced at Valley Water’s SVAWPC. SBWR delivers this blended 
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recycled water to the SBWR distribution system and wholesales it to four retailers: (1) the City of Milpitas, (2) 
City of Santa Clara, (3) San José Municipal Water System, and (4) San Jose Water (SJW). Two other retailers, 
Cal Water and Great Oaks Water Company, are located within the SBWR service area but do not distribute 
SBWR recycled water. 


The Ground Lease and Property Use Agreement between the City of San José and Valley Water allowed 
Valley Water to lease from the City of San José the premises and ancillary property where the SVAWPC is 
located. The lease extends through June 30, 2050, and requires Valley Water to make an annual payment to 
the City of San José to use the premises and ancillary property. 


The Recycled Water Facilities and Program Integration Agreement created a mechanism for Valley Water and 
the City of San José to formally coordinate on financially supporting the production and use of recycled 
water. Terms of this agreement, which also extends through June 30, 2050, include: 

+ Creating the Joint Recycled Water Policy Advisory Committee (City of San José/Valley Water/City of Santa 
Clara TPAC) made up of three Valley Water Board members, one City of San José City Council member, 
and one City of Santa Clara Council member. The remaining member can be from any city or agency with 
voting membership in the TPAC. Similar to the JWRC, this committee tenders its advice to the Valley 
Water Board and each member agency’s City Councils for formal approval of official actions. 

+ Creating a Technical Working Group that includes staff from Valley Water and the City of San José 

+ Approving budgets for SBWR and SVAWPC 

+ Operational Support Payments associated with profits/loss for the operating budgets of SBWR and the 
SVAWPC 

+ Constructing the SVAWPC. 

+ — Limiting the export of effluent outside the County by either Valley Water or City of San José through 
July 1, 2020. After 2020, export is allowed only if the demand for in-county use of recycled water is less 
than the available supply. 

Valley Water and the City of San José executed the Operation and Maintenance Agreement for SVAWPC in 

October 2012. The agreement provides Valley Water with the rights to: 

+ Accept up to 12 mgd of secondary effluent from the SJ/SC RWF 

+ Operate, maintain, and monitor SVAWPC to produce purified water in accordance with permits obtained 
from Division of Drinking Water (DDW) 

+ Blend purified water with recycled water produced by the RWF 


+ Discharge up to 2 mgd of reverse osmosis concentrate (ROC) from SVAWPC to the RWF chlorine contact 
tanks 


1.2.4 South County Regional Wastewater Authority 


SCRWA is a joint powers authority created by the cities of Gilroy and Morgan Hill to manage wastewater 
treatment. An agreement among SCRWA, Valley Water, and the cities of Gilroy and Morgan Hill establishes 
SCRWA as the NPR producer, Valley Water as the wholesaler, and the cities of Gilroy and Morgan Hill as the 
retailers. The City of Gilroy currently retails recycled water. Recycled water facilities are not yet within Morgan 
Hill. Valley Water can sell recycled water directly to end users outside the City of Gilroy's service area. 


The producer-wholesaler agreement between SCRWA and Valley Water was originally executed in 1999 for a 
20-year term (i.e., to 2019). In 2006, SCRWA and Valley Water signed an amended agreement for another 
20-year term. Following this term (i.e., after 2026), the agreement is automatically renewed and extended 
annually for 1 year unless terminated by the parties. Terms of the 2006 agreement included: 


+ Commitment by Valley Water to make “best efforts” to develop and encourage the use of recycled water. 
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+ Valley Water has the rights to use and first right of refusal for recycled water produced at the SCRWA 
WWIP, which is to be delivered at the point of connection with pressures between 80 and 110 pounds 
per square inch. 

+ Updating, at 5-year intervals, the recycled water master plan to design and construct recycled water 
distribution facilities. The plan must also include a phased capital improvement program (CIP) that 
includes WWTP improvements and distribution system extensions. 

«  SCRWA is responsible for facilities upstream of the point of connection at which water is delivered to 
Valley Water. Valley Water is responsible for facilities downstream of the connection point. Each party 
owns, operates, and maintains its facilities. 


Valley Water and the City of Gilroy also executed a wholesaler-retailer agreement for NPR supply within the 
City of Gilroy. Originally executed in 1999 for a 20-year term, the agreement is also automatically renewed 
and extended annually for 1 year unless terminated by the parties. 

1.3 Finances 


This section examines the financial picture for each recycled water system, including retailer recycled water 
rates, major financial obligations, and operating requirements. 


1.3.1 Water Rates 


To encourage recycled water use, retailers typically set NPR rates lower than potable water rates. Table 1-1 
compares the potable water and recycled water consumption rates for each retailer in the County that sells 
both. 


Table Water Consumption Rates for Potable and Recycled Water 


Unit Cost/100 Cubic Feet” 
Non-Potable 
Retailer Potable Water Recycled Water Source 

City of Palo Altoe $9.33 Not applicable _| City of Palo Alto Utility Rate Schedule W-7 (effective 7/1/18) 
City of Mountain Views | $6.80 $3.75 City of Mountain View Water Rates website (effective 7/1/18) 
City of Sunnyvale $4.85 $4.37 City of Sunnyvale Fiscal Year 2018/19 Utility Fee Schedule 
Cal Water $5.7379 $5.7379 Schedule LS-1-NR and LS-6, Los Altos Tariff Area (effective 7/1/18) 
City of Milpitas? $5.13 $2.78 City of Milpitas Public Works Department website, “Service Rates and Fees” 

3 City of Santa Clara Water & Sewer Utilities website, “Water, Sewer and Recycled 

a i 

City of Santa Clara’ $5.98 $3.26-$3.58 Water Rates" (effective 7/1/18) 
‘San José Municipal City of San José Water Utilities website, “Drinking Water Rates and Recycled 
Water Systeme $2.04-$4.98 $2.711-$3.370 | Water Rates" (effective 7/1/18) 
SIW $4.72750 $4.2669 ‘SJW Billing Schedules (effective 8/25/18) 

ie City of Gilroy Water Fee Schedule rev. 7/1/18 and 2015 South County Recycled 

Bi 

City of Gilroy? $2.82-$3.66 $0.69 Water Master Plan Update, Appendix K (2014-15 rate) 


a. All charges are presented as generally for commercial users of water for irrigation and non-potable use. 

b. Rates change regularly and include/exclude various other factors such as meter charges, taxes, and other fees. 

c. Current recycled water users in the City of Palo Alto are City facilities and thus not charged for recycled water. Per the City of Palo Alto’s 
municipal code (16.12.060), a 50 percent surcharge would be added to potable water rates if a customer irrigates with potable water when 
recycled water is available. 

The City of Mountain View has uniform rates for all businesses. 

._ In addition to usage, the City of Milpitas charges each customer $1.30 as a bi-monthly capital surcharge. 

The City of Santa Clara charges a lower rate for industrial use than irrigation use. 

San José Municipal Water potable water rates are based on location and zone. Recycled water rates are based on type of use. 

The City of Gilroy charges a lower rate for agricultural use than municipal and industrial use. 
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1.3.2 Financial Obligations/Operating Requirements 


The following discussion of financial obligations and operating requirements is organized based on recycled 
water system and, if applicable, agreements with others. 


Palo Alto/Mountain View. The cities of Palo Alto and Mountain View entered into an agreement in 2007 
regarding the use of recycled water from the Palo Alto RWQCP and other related provisions. The two parties 
agreed to share the facility design and construction costs to bring recycled water from the Palo Alto RWQCP 
to Mountain View. 


As part of the agreement, the cities own the recycled water distribution systems within their respective 
service areas. Both parties have the right to approve or disapprove of water transfers from infrastructure 
within their service area and extending infrastructure within their service area, so long as the City of 
Mountain View does not exceed its allocated recycled water supply of 3 mgd (i.e., its maximum delivery rate). 
This agreement was amended in 2017, extending the agreement term to 2060. 


Palo Alto/Mountain View - Valley Water. Palo Alto, Mountain View, and Valley Water executed an 
agreement effective December 10, 2019. The agreement defines a plan for Valley Water to provide $16 
million toward the construction of the enhanced recycled water facility or “Local Plant” operated by Palo Alto 
or other possible alternatives to the Local Plant that still benefit RWQCP Partners; and effluent transfer 
volumes and payment for effluent used for a Valley Water-owned regional AWPF or “Regional Plant” located 
in Palo Alto or elsewhere in Santa Clara County. 


Sunnyvale. The City of Sunnyvale does not have any known financial obligations for constructing its recycled 
water distribution system. 


Sunnyvale - Valley Water. Valley Water and the City of Sunnyvale entered into agreements to construct the 
Wolfe Road Recycled Water project and guarantee its recycled water supply. Valley Water received the right 
to own the project facilities, wholesale recycled water from those facilities, and receive up to 1,095 acre-feet 
per year (AFY) of recycled water to resale, of which up to 500 AFY can be resold outside of Sunnyvale. The 
City of Sunnyvale operates and maintains the project facilities, including the San Lucar Recycled Water 
Pump Station (SLPS), but Valley Water owns those facilities. This agreement remains in force for a 10-year 
period beginning in 2014, then automatically renews for a 5-year term thereafter. 


Sunnyvale - Cal Water. Cal Water owns, operates, and maintains the portions of the Sunnyvale distribution 
system that it constructed. There are no ongoing financial obligations associated with these projects, as they 
have been funded by implementing General Rate Cases adopted by the California Public Utilities 
Commission. Cal Water is responsible for all capital and operations and maintenance (O&M) costs 
associated with operating its facilities, as detailed in the wholesaler-retailer agreement between Cal Water 
and Valley Water. 


SJ/SC RWF/SBWR. The March 2016 Report 16-05 titled South Bay Water Recycling: Better Information and 
Renegotiation of Contractual Obligations will Increase Transparency and Aid Program Success summarized 
the bonds and annual debt service obligations of the SBWR distribution system (Erickson 2016). 


Sanitary sewer ratepayers from San José, Santa Clara, and all the tributary agencies (City of Milpitas, 
Cupertino Sanitary District, West Valley Sanitation District, County Sanitation District 2-3, and the Burbank 
Sanitary District) have paid for SBWR initial capital costs through sewer revenue bonds, loans, and cash 
contributions. Currently, there are two active bond series (2005A and 2009A) issued by the San José-Santa 
Clara Clean Water Financing Authority, and a loan from the State Revolving Loan Fund. Through fiscal year 
2020-21, the cities of San José and Santa Clara and the tributary agencies are obligated to pay between 
$5M and $9M per year from wastewater facility revenues. 
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SBWR is responsible for operating the recycled water production facilities that it owns and conveying 
recycled water to each of the four recycled water retailers. Recycled water is delivered to pipelines in each 
retailer's service area and turnouts to retailer-owned recycled water pipelines. Each retailer operates and 
maintains the distribution facilities in its service area, and SBWR reimburses the San José Municipal Water 
System, the City of Santa Clara, and the City of Milpitas for O&M costs. SJW also owns, operates, and 
maintains the recycled water distribution facilities that it owns. Wholesaler-retailer agreements also specify 
the quantities of recycled water that are available, as well as delivery limitations. SBWR is also responsible 
for recycled water quality and all regulatory permitting. 


SBWR - Valley Water. As part of the agreement executed on January 22, 2002 between the City of San José 
and Valley Water regarding managing and operating the SBWR system, Valley Water paid to upsize the 30- 
inch-diameter Silver Creek Pipeline to bring recycled water to Coyote Valley and the Metcalf Energy Center. In 
exchange for paying for the upsized pipeline, Valley Water received the rights to use and/or wholesale at a 
minimum 5 mgd of recycled water (approximately 3,500 gallons per minute [gpm]) from this pipeline. Valley 
Water has been considering opportunities to use this supply for a potential indirect potable reuse (IPR) 
project. The term of this agreement remains in effect through 2027. 


SBWR and Valley Water also executed the Recycled Water Facilities and Programs Integration Agreement in 
2010. Among its financial obligations, CSJ and Valley Water shall consider any recommendation tendered by 
the Recycled Water Policy Advisory Committee on their proposed budgets to maintain, expand, replace, 
improve and operate SBWR and SVAWPC. While SVAWPC is operational, the agreement also includes 
operational support payments relating to the net operating cost of SBWR and SVAWPC. The term of this 
agreement runs through June 30, 2050. 


SBWR - SJW. SJW owns, operates, and maintains the portions of the SBWR distribution system that it has 
constructed. There are no ongoing financial obligations as a result of these projects, as they were funded 
through implementing General Rate Cases adopted by the California Public Utilities Commission. SJW is 
responsible for all capital and O&M costs associated with operating its facilities, as detailed in the two 
wholesaler-retailer agreement amendments between the City of San José and SJW. 


SCRWA - Valley Water. In 1999, Valley Water, the cities of Gilroy and Morgan Hill, and SCRWA entered 
partnership agreements with SCRWA as the producer, Valley Water as wholesaler, and the cities of Gilroy 
and Morgan Hill as retailers to develop a recycled water project. Since that time, Valley Water and SCRWA 
have completed several improvements to the distribution system and SCRWA treatment plant to increase 
recycled water use. A portion of those improvements were funded by federal grants, with the remainder 
covered by Valley Water and SCRWA. 


The existing South County recycled water distribution system is operated by Valley Water (in coordination 
with the City of Gilroy) and has no known financial obligations that impact future recycled water expansion 
within this service area. 


1.4 Recycled Water Demands 


Recycled water demands have steadily increased over the years until the most recent drought period of 
2013-2016. Since then, recycled water demands have slightly decreased. Recycled water demands are 
expected to stay steady or slightly increase as additional customers receive recycled water by retrofit, 
redevelopment, or construction of new infrastructure. 


Current (2015) and projected (2020-2040) demands were adapted from each retailer's 2015 Urban Water 
Management Plan (UWMP) within each recycled water retailer's service area. For the PA/MV, Sunnyvale, and 
SCRWA systems, recycled water demands are projected to stabilize by 2030, while SBWR demands are 
projected to steadily rise through 2040. Table 1-2 summarizes current and projected recycled water 
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demands from the 2015 UWMPs (potable and non-potable) for each retailer, with subtotals for each 
producer and a countywide total. Note-some Partner Agencies are in the process of updating their demand 
projections (to be incorporated into the Master Plan if and when available). 


Table Current and Projected Recycled Water Demands from 2015 UWMPs 


Producer Retailer 2015 2020 2035 2040 
PA/MV RWQCP City of Palo Alto» 818 1,750 1,750 1,750 
PA/MV RWQCP City of Mountain View 450 995 1,091 1,091 
PA/MV RWOQCP subtotal 1,268 2,745 2,841 2,841 
Sunnyvale WPCP City of Sunnyvale 117 1,236 1,419 1,419 
‘Sunnyvale WPCP Cal Water 0 220 261 261 
‘Sunnyvale WPCP subtotal 717 1,456 1,680 1,680 
SJ/SC RWF(SBWR) _City of Milpitas 856 1,150 2,470 2,686 
SJ/SC RWF(SBWR) _| City of Santa Clara 3,529 4,700 6,500 6,900 
SJ/SC RWF(SBWR) _| San José Municipal Water System 3,607 5,117 6,764 7,368 
SJ/SC RWF(SBWR) | SJWe 1,964 4,073 8,369 8,369 
SJ/SC RWF (SBWR) subtotal 9,956 15,039 24,103 25,324 
SCRWA WWIP City of Gilroy 1,995 2,563 3,698 3,698 
SCRWA WWIP City of Morgan Hill 0 ) } 0 0 0 
SCRWA WWIP subtotal 1,995 2,563 3,130 3,698 3,698 3,698 
County total 13,936 21,803 27,725 31,065 32,323 33,543 


Source: (Retailer 2015 UWMPs) 

a. Demands include both potable and non-potable use. 

b. City of Palo Alto and City of Gilroy demands include recycled water used at the RWQCP and WWTP, respectively (e.g, for in-plant processes or 
irrigation). 

cc. SJWdemands assume all planned extensions (Alignments D, E, Q, P, L, and K) are constructed. 


1.5 System Performance and Challenges 


This section describes the condition and performance of each treatment facility and the associated 
distribution system, including age, capacity, reliability, and O&M considerations. This section also 
summarizes existing system deficiencies and challenges. 


1.5.1 Treatment Facilities 


Recent flows, design flows, and recycled water production capacity are summarized in Table 1-3. More 
detailed descriptions of each treatment facility are included below. 
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Table 1-3. Treatment Facility Flows and Recycled Water Production 


Average Inflow Design ADWF Design PWWF Recycled Water Production Capacity 
Facility (mgd)? (mgd) (mgd) (mgd) 
PA/MV RWQCP | 19.9 | 39.0 | 80.0 | 45 
Sunnyvale WPCP 11.8 29.5 | 40.0 | 4.0¢ 
‘SJ/SC RWF (SBWR)¢ | 99.0 | 167.0 | 271.0 38.0 
SCRWA WWIP 65 | 85 | N/A | 9.0 
‘SVAWPC 4 5.7 N/A N/A 8.0 


a. Average inflows are from 2015-2017, from the California Integrated Water Quality System (CIWQS) database. 

b. Per Sunnyvale staff, influent values reported to CIWQS were reduced by 0.5 mgd to more accurately report the flow entering the plant. 

c. Sunnyvale WPCP production capacity assumes completion of Continuous Recycled Water Production Facilities project (expected late 2020). 
d. SJ/SC RWF recycled water production is currently limited by filtration capacity. 

e. SVAWPC produces purified water 

ADWF = average dry weather flow 

PWWF = peak wet weather flow 


PA/MV RWQCP. The cities of Mountain View and Los Altos retired their WWTPs in 1968 and agreed to 
expand at the current site of the Palo Alto RWQCP to serve the growing local area. The RWQCP was 
completed in 1972 as a secondary treatment plant, with subsequent upgrades adding fixed-film reactors 
and dual-media filters (1980), more secondary clarifiers (1988), and ultraviolet (UV) disinfection (2010). The 
current treatment design capacity is 39 mgd for average dry weather flow and 80 mgd for peak wet weather 
flow. The RWQCP's coarse sand filter/chlorine disinfection train can produce up to 4.5 mgd of recycled 
water. 


Based on the City of Palo Alto’s 2012 Long Range Facilities Plan, much of the equipment at the RWQCP is 
approaching the end of its useful life and will require major rehabilitation or replacement (City of Palo Alto 
2012). Replacing the solids incinerator is a high priority due to reliability and seismic vulnerability, though a 
new headworks and additional recycled water facilities (e.g., pumping, storage, filtration, and chlorine 
disinfection) are also primary concerns. New regulations—especially regarding nitrogen removal—may also 
require additional facility upgrades. 


Sunnyvale WPCP. Originally constructed in 1956 as a primary treatment facility with a 7.5-mgd design 
capacity, the Sunnyvale WPCP has since added secondary (e.g,, air flotation tanks, fixed-growth reactors, 
oxidation ponds) and tertiary (e.g., dual-media filters, chlorination) capabilities while expanding its capacity 
to 29.5 mgd ADWF and 40.0 mgd PWWF. 


The City of Sunnyvale is in the process of implementing WPCP upgrades to allow for continuous production 
of recycled water. Previously, recycled water could only be produced in batches, which was inefficient and 
unreliable. These upgrades isolate recycled water treatment and allow simultaneous recycled water 
production and effluent discharge to the San Francisco Bay (SF Bay). Construction should be complete by 
late 2020, which will increase recycled water production capacity to 4 mgd. 


According to the City of Sunnyvale’s 2013 WPCP Master Plan, priority improvements include replacing 
primary treatment facilities (currently in construction), rehabilitating secondary and tertiary facilities, and 
converting secondary treatment to a conventional activated sludge process (City of Sunnyvale 2013a). These 
projects are scheduled to be constructed through 2037. 


SJ/SC RWF/SBWR. Completed in 1956, SJ/SC RWF began as a 36-mgd WWTP for the City of San José and 
became a regional facility in 1959, when the City partnered with the City of Santa Clara. Over the next 
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decade, other sewer districts and tributary partners joined, triggering expansion for both operations and to 
buffer the community from light, noise, chemicals, and odors. SJ/SC RWF has a design capacity of 167 mgd 
for ADWF and 271 mgd for PWWF. Recycled water production is limited by the filtration system capacity, 
approximately 38 mgd. Up to 8 mgd of this supply can originate from SVAWPC, while the remainder is 
conveyed through the SJ/SC RWF filtration building and effluent diversion pipeline to the transmission pump 
station (TPS) wet well. 


The 2013 Plant Master Plan is the key planning guide for SJ/SC RWF improvements through 2040 (SBWR 
2013). In addition to identifying and prioritizing $2.2B in future upgrades, the Plant Master Plan designates 
future SJ/SC RWF land uses and examines protection strategies for sea level rise. Repairs have already 
begun on the electrical distribution system and solids digestion. Other immediate-term (through 2020) 
projects include headworks modifications and upgrades to primary and secondary treatment, filtration, and 
sludge thickening. 


SVAWPC. SVAWPC opened in 2014 to improve the quality of recycled water produced at the SJ/SC RWF and 
to serve as a demonstration facility for advanced water purification treatment. Using microfiltration (MF), 
reverse osmosis (RO), and UV disinfection, SVAWPC produces up to 8 mgd of effluent that is low in total 
dissolved solids (TDS), sodium, silica, and organic matter, while complying with the Title 22 non-potable 
requirements for tertiary disinfected effluents. When blended with the tertiary disinfected recycled water 
from SBWR, it decreases the salinity (targeting 500 milligrams per liter [mg/L] of TDS) and improves the 
quality of the blended flow that allows for a wider variety of irrigation, commercial, and industrial end uses. 
The feedwater to SVAWPC is secondary effluent from SJ/SC RWF. 


SCRWA WWTP. The WWTP was built in 1990 to serve the cities of Gilroy and Morgan Hill and has an ADWF 
secondary treatment capacity of 8.5 mgd. SCRWA is currently in process of designing a modular expansion 
of its WWTP to add approximately 2.5 mgd of membrane bioreactors to produce tertiary effluent. 


SCRWA's 2011 Capital Improvements Strategic Plan (CISP) prioritizes replacing emergency backup 
generators and installing a second influent force main (SCRWA 2011). Other improvements identified in the 
CISP (a UV disinfection facility, a third secondary clarifier, aeration system redundancy, additional pre-anoxic 
basins, and improved facility communications) have either been completed or are currently in construction. 


1.5.2 Distribution System Infrastructure 


This section reviews each recycled water distribution system (e.g., pump Stations, storage tanks, and 
pipelines) in terms of capacity, condition, and reliability. Any significant O&M concerns are also discussed. 


PA/MV. Palo Alto and Mountain View are each responsible for operating and maintaining facilities within 
their respective city limits. The PA/MV distribution system features a 0.5-million-gallon (MG) storage tank 
and a 6.24-mgd pump station that was originally constructed in 1980 along with pipelines to supply 
Shoreline Golf Course in Mountain View. The supply pipeline was extended in 1987 to serve additional 
customers in Mountain View, but its failure in 2001 temporarily suspended recycled water use in Mountain 
View. Subsequently, a new recycled water pipeline was constructed in 2009 to serve the North Bayshore 
area of Mountain View. 


Hydraulic analysis of the recycled water distribution system conducted as part of the City of Mountain View’s 
2014 Recycled Water Feasibility Study did not identify significant deficiencies within Mountain View; 
however, the Shoreline Golf Course recycled water irrigation system requires significant improvements, 
including pipe and possibly pump replacement. No other major issues are known for the Palo Alto pipeline 
network, though reliability is a concern because the system lacks a potable water backup supply or 
significant storage. 
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Sunnyvale. The WPCP recycled water pump station was completed in 1994 and modified in 2000 to 
increase its total capacity to 8 mgd. Actual pumping rates (roughly 6.5 mgd) depend on the system pressure 
set at the San Lucar storage tank pressure sustaining valve. Total system storage is 2.0 MG, comprising the 
1.5-MG San Lucar storage tank and a 0.5-MG surge tank on the same site. Sunnyvale’s portion of the 
recycled water distribution system was built between 1992 and 2000, and the San Lucar tank and pump 
station (7.9 mgd firm capacity) were constructed in 2000. 


Overall, the Sunnyvale recycled water system is very reliable, with potable water backups at the WPCP pump 
station and the San Lucar tank, and the ability to feed the entire system from the SLPS. Valley Water recently 
upgraded SLPS to create a second pressure zone and supply the Wolfe Road recycled water pipeline. The 
SLPS pumps flow both south into the Wolfe Road recycled water pipeline and north to the rest of the 
Sunnyvale recycled water distribution system. 


SBWR. The SBWR distribution system was constructed in the late 1990s and early 2000s. The TPS can 
deliver up to a firm capacity of 40.0 mgd of recycled water, which can be stored in three tanks (combined 
storage capacity of 9.6 MG) in the distribution system. A 2010 Condition Assessment concluded that the 
system is generally well-maintained and in good condition, but some facilities, including communications, 
valves, and TPS pumps and electrical components, are nearing the end of their useful lives. 


As peak hour recycled water demands approach distribution system capacity, recycled water production 
requires high manual control and planning, which strains staff resources and compromises reliability. The 
single backbone pipeline also poses a vulnerability. Though each municipality (City of San José, City of Santa 
Clara, and City of Milpitas) is responsible for maintaining facilities within their limits (and SJW maintains the 
facilities it owns), staffing is further stretched due to long distances between isolation valves, which reduces 
operational flexibility and potentially increases system outages. 


SJW is responsible for O&M of the recycled water pipelines it constructed and owns that are part of the 
SBWR distribution system. All the SJW-owned infrastructure has been constructed since 2010 and is 
expected to be in good condition. 


The 2014 SBWR Strategic and Master Planning study identified NPR opportunities for each retailer (SBWR 
2014). Within each service area, increased use by customers along existing pipelines, redevelopment, and 
conversion of selected customers to recycled water is expected to continue. Near-term recycled water use 
was expected to represent up to 3,900 AFY of additional demand by 2020. The projection reflects a 
contractual commitment to supply up to 1,200 AFY to SJW for extensions within the SJW service area. 


SCRWA. The SCRWA system was originally constructed in the late 1970s, with new facilities (pipelines, 
pump stations, and a closed tank reservoir) added around 2000. Recycled water from the WWTP feeds a 3- 
MG reservoir. Two on-site pump stations draw from the storage reservoir. Pump Station 93 (6-mgd capacity) 
supplies the pipeline system north of the WWTP, while Pump Station 94 (5.2-mgd capacity) feeds the 
southern system. The northern system also has a 1.5-MG storage tank, for 4.5 MG of total storage. 


The City of Gilroy operates and maintains the distribution system in partnership with Valley Water. 
Redundancy from system storage protects against treatment disruptions, but pumping is vulnerable because 
Pump Station 94 operates above its firm capacity. There are plans to add a new pump, such that both pump 
stations operate within firm capacity. 


1.5.3 System Deficiencies 


Each system faces extensive upgrades due to aging equipment, increased flows/loads, and/or more 
stringent regulations. Table 1-4 lists the more specific and unique challenges for each system. 


| Brown»Caldwell : 


19 


a stand: but as an interim component of the 


Appendix E-1 Baseline Analysis 


Table 


Recycled Water System Deficiencies 


System Quantity Water Quality Reliability 


+ Insufficient storage 


N/A + High salinity | 


PA/MV 
+ No potable water backup 
+ High salinity + Insufficient storage 
Sunnyvale N/A ‘i i, 
+ Recycled water has greenish tint |» Recycled water production highly manual 
+ Insufficient distributi stem ste 
SBWR + Peak hour demands approaching system capacity |N/A sci dla acs ecia 
+ Lack of isolation valves 
SCRWA | N/A + High salinity | + No potable water backup 


N/A = not applicable 


Across all four systems, some recycled water infrastructure is nearing the end of its useful life and requires 
significant rehabilitation and replacement. Further, treatment plant operators may need to replace newer, 
functioning equipment as they anticipate future regulations (e.g., nutrient removal). These capital 
improvement projects will further stretch budgets and personnel, who need to balance day-to-day operation 
with planning, design, and construction efforts. 


Planned capital improvements are further discussed in Section 3.2.2. 


Section 2: Potable Reuse Research and Planning 


Valley Water has undertaken several research efforts to evaluate IPR through GWR (groundwater spreading 
or injection) and direct potable reuse (DPR) as additional sources of water supply with the following goals: 

+ Demonstrate compliance with the regulatory requirements for GWR at both pilot and full scale 

+ Evaluate alternatives to upgrade the UV disinfection system to an advanced oxidation process (AOP) 

+ Evaluate ozone with biologically active filtration (BAF) to spread GWR and in DPR 

+ Educate stakeholders on SVAWPC's ability to create high-quality water for PR 


Valley Water's Expedited Purified Water Program evaluated several options for PR. Through this effort, Valley 
Water identified a recommended alternative that involves (1) delivering at least 24 mgd (24,000 AFY) of full 
advanced treatment (FAT) (i.e., MF, RO, and an AOP) water by 2025 from a new facility or from an expanded 
SVAWPC to the Los Gatos Ponds for groundwater spreading (Valley Water 2018) and (2) future expansion to 
supply up to 45,000 AFY of PR. The recommended alternative, however, may change based on this Master 
Plan's outcomes. 


2.1 Full-Scale Performance Testing 


Valley Water performed testing during a 12- to 18-month period to evaluate the ability of a FAT train to 
comply with GWR regulations (2016 PR Demonstration Test Plan). The testing looked at both the 
performance of individual unit processes as well as an overall water quality analysis. Over the course of the 
testing period, a high degree of treatment performance was demonstrated for each of the unit processes, as 
described below (Valley Water 2016). 
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2.1.1 Microfiltration 


MF performance was evaluated at full scale using both typical performance surrogates (e.g., turbidity, 
membrane integrity testing) and water quality testing. The test results showed a high degree of removal of 
bacteria, protozoa, and particulate matter. 


2.1.2 Reverse Osmosis 


In addition to measuring typical performance surrogates (e.g., electroconductivity and total organic carbon 
[TOC}), Valley Water used full-scale challenge testing to demonstrate greater than 3-log removal of virus 
under baseline conditions and 2-log removal under compromised conditions (i.e., with intentional damages 
to the RO membrane integrity (Valley Water 2016). The removal of electroconductivity and TOC were both 
consistently lower than the observed virus removal, making these conservative surrogates for full-scale RO 
monitoring. 


2.1.3 UV Treatment 


Because SVAWPC was originally intended to improve the quality of recycled water produced at the SJ/SC 
RWF, the UV system was designed to meet Title 22 disinfection requirements. There was not an explicit goal 
to also achieve the higher UV doses needed for AOPs described in the groundwater injection regulations. 
Consequently, additional work was performed to evaluate the minimum design criteria for a future UV/AOP 
system (Valley Water 2016). An extensive suite of chemicals was evaluated during the testing, with only one 
constituent—N-nitrosodimethylamine (NDMA)—exceeding the health-based thresholds. NDMA is one of two 
constituents that drives sizing of the UV system. A future UV/AOP system is anticipated to provide an 
additional barrier to reduce the concentration of NDMA below the notification level of 10 nanograms per liter 
(ng/L). 


2.1.4 Monitoring 


Throughout testing, Valley Water evaluated the performance of the treatment barriers using a variety of 
surrogate parameters. These data will be used to select the monitoring parameters used to confirm 
treatment compliance toward the required 12/10/10 pathogen reduction goals for PR. The testing also 
revealed challenges of using different surrogates and identified issues that will need to be addressed at full 
scale, such as the appropriate selection and maintenance of UV transmittance meters for the UV/AOP 
system. 


2.1.5 Water Quality 


Water quality testing demonstrated compliance with the full suite of criteria, including regulated 
contaminants, nutrients, and contaminants of emerging concern (CECs); the only exception was 
exceedances in NDMA. This was anticipated based on the lack of a high-dose UV/AOP system, a known issue 
with the existing treatment train. Valley Water's 2016 PR Demonstration Test Plan included pilot UV/AOP 
studies. 


2.2 Pilot UV/AOP Testing 


Valley Water tested a pilot UV/AOP system using Wedeco LBX90 UV reactors capable of providing the high 
UV doses needed to drive AOP reactions. The testing included validation of the reactor at different conditions 
and evaluation of surrogate monitoring methods. Through testing, Valley Water demonstrated that the 
requirement for 0.5-log reduction of 1,4-dioxane can be achieved through a UV dose of 800 millijoules per 
square centimeter with 6 mg/L of hydrogen peroxide (H20z2) (Valley Water 2016). The testing also shows that 
use of an alternative oxidant (hypochlorite) does not provide the same performance. 
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2.3 Pilot Ozone/BAF Testing 


A pilot ozone/BAF system was used to evaluate two potential future scenarios: (1) production of a tertiary 
filtered water for groundwater spreading, and (2) pretreatment for a future RO-based DPR treatment train 
(see Figure 2-1). In the context of groundwater spreading, ozone/BAF can further reduce TOC (in the range of 
20 to 40 percent) while providing protection against pathogens and a wide range of chemical contaminants. 
Adding ozone/BAF has also been evaluated as a potential pathway to DPR when coupled with FAT (State 
Water Resources Control Board 2016; Pecson et al. 2017). The pilot testing evaluated performance using 
both tertiary and secondary feedwaters to simulate groundwater spreading and DPR treatment trains, 
respectively, as described below. 


Ozone/BAF for Groundwater Spreading: 


To groundwater 
spreading 


Ozone/BAF 


Ozone/BAF for DPR Pretreatment: 


uv/Advanced 
Oxidation 


To raw water 
augmentation 


Reverse 
Osmosis 


Secondary 
Effluent 


Ozone/BAF Microfiltration 


Figure 2-1. Treatment trains investigated with ozone/BAF piloting 


2.3.1 Ozone/BAF for Groundwater Spreading 


Valley Water decided in 2017 to use FAT treatment for GWR options to protect the quality of the groundwater 
basin. At the same time, Valley Water has committed to periodically reviewing the technologies used for 
GWR. Along these lines, Valley Water evaluated a non-RO based treatment option for groundwater spreading 
that involved using ozone and BAF treatment. To move forward with this option, additional considerations 
include compliance with the Santa Clara Basin Salt and Nutrient Management Plan, antidegradation 
analysis, and public outreach efforts. 


To test the technical feasibility of this treatment option, tertiary feedwater was fed to the 03/BAF pilot to 
mimic a future groundwater spreading project. Testing evaluated the ability of ozone/BAF to reduce TOC, 
CECs, and total nitrogen (Valley Water 2016). The goal was to demonstrate whether upstream ozone/BAF 
could reduce the level of soil aquifer treatment (SAT) required and potentially allow for greater project 
capacity. One key parameter was TOC because it limits the maximum fraction of recycled water that can 
contribute to the groundwater. Testing evaluated a range of both ozone dose (i.e., the ozone-to-TOC ratio) 
and BAF empty bed contact times to maximize TOC and CEC destruction while minimizing costs. 


Operational challenges that arose were related to: (a) ozone control, (b) TOC reduction, (c) nutrient 
compliance, and (d) NDMA control. Over the course of testing, it was difficult to control ozone dosing, a 
problem that may have been caused by the presence of chlorine in the ozone feedwater. TOC removal 
through the pilot was lower than anticipated (roughly 20 versus 40 percent), which may have resulted from 
the residual chlorine affecting the biological populations on the BAF. Consequently, the testing did not 
confirm whether the ozone/BAF can provide sufficient TOC reduction to pursue spreading. The Valley Water 
team recommended additional soil column testing to further explore this option (Valley Water 2016). 
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Another challenge was that total nitrogen levels could not be reduced below the 10 mg/L requirement for 
GWR. This was largely due to the presence of nitrate, for which there are no barriers in the tertiary treatment 
train (filtration and disinfection). Remedying this will require modifications to the secondary process (¢.g., 
additional biological denitrification) or additional subsequent treatment barriers (e.g., denitrifying filters or 
ion exchange). 


The water quality testing included several groups of chemical contaminants, including both regulated and 
unregulated chemicals. One of the most challenging chemicals to control was NDMA. The feedwater itself 
had elevated NDMA levels (in excess of 200 ng/L at times) with ozone increasing these levels by up to an 
additional 50 ng/L. BAF was able to reduce the NDMA concentrations to 120 to 180 ng/L, though additional 
attenuation through SAT would be required to comply with the 10 ng/L notification level. SAT’s ability to 
provide this protection must be confirmed through soil column or full-scale testing. 


2.3.2 Ozone/BAF as Pretreatment for DPR 


Valley Water also evaluated ozone/BAF as pretreatment to a FAT train in a potential DPR scenario. The 
testing demonstrated 25 percent reduction of TOC in the secondary feedwater. NDMA was less prevalent in 
the secondary effluent compared to the tertiary effluent, with levels in the 50 to 60 ng/L range. Ozone/BAF 
effluents contained NDMA in the 19 to 33 ng/L range, which is above the 10 ng/L notification level, but well 
within the range of values that can be treated downstream by UV/AOP. While nitrate was a challenge for 
groundwater spreading, it will not be a concern for injection because the RO will likely reduce these levels 
below the 10 mg/L limit. The high degree of CEC reduction was in line with the findings from the tertiary 
effluent. Challenge testing with an indicator virus (MS2 coliphage) showed greater than 5-log inactivation 
with ozone-to-TOC ratios of 0.6 and higher. 


Although Valley Water’s pilot testing demonstrated that ozone/BAF could be an effective water purification 
strategy, a comparison of alternatives in Valley Water’s Expedited Purified Water Program Plan led them to 
recommend an IPR scenario that includes FAT for groundwater spreading. Ozone/BAF scenarios may still be 
considered for future projects, subject to additional site-specific analysis. 


2.4 Groundwater Conditions 


Groundwater is a highly important resource in the County, supplying nearly half the county's water in some 
years. The groundwater basin operational storage capacity is over twice that of the local reservoirs, and the 
basins comply with Basin Plan Objectives. Several studies are underway to evaluate the potential impact of 
IPR, including groundwater modeling, groundwater monitoring, and dissolution studies (Mohr 2017). 


2.4.1 Groundwater Modeling 


Valley Water has updated its groundwater flow model to simulate potential IPR scenarios (Todd Groundwater 
2017b). One critical aspect of this modeling was determining the retention time provided in the aquifer, 
because this value can impact project feasibility, capacity, and treatment required. The modeling evaluated 
GWR through both spreading and injection. 


A numerical groundwater flow model was used to simulate changes in groundwater levels and flow under 
various IPR scenarios: percolation at the existing Los Gatos Ponds, injection into potable supply aquifers 
using new wells north of the Los Gatos ponds, and percolation at/near the Ford Pond site. The model was 
used to model horizontal travel times to nearby potable supply wells. For both the Los Gatos Ponds and 
injection well scenarios, more than 2 years of travel time was estimated between the spreading site and 
downgradient water supply wells. Shorter retention times were observed at the Ford Ponds (1 to 12 months) 
with several municipal wells located within 6-months’ travel time. To determine compliance with the 
regulatory requirements for response retention time, modeled travel times must be divided by two, i.e., a 1- 
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year modeled travel time would represent a retention time of 6 months for regulatory permitting purposes. 
Based on these results, the use of the Los Gatos Ponds is expected to comply with the retention time 
requirements of the GWR regulations. 


2.4.2 Groundwater Monitoring 


Valley Water has constructed several groundwater monitoring wells located 2 weeks to 6 months 
downgradient of the potential IPR facilities (Todd Groundwater, 2017c). The wells allow for water quality 
sampling at multiple depths and provided soil cores used for the dissolution studies. 


2.4.3 Dissolution Studies 


Dissolution studies were conducted to determine if FAT water used for IPR could react with aquifer 
sediments to cause the dissolution or leaching of metals into groundwater (Todd Groundwater, 2017a). Test 
conditions were developed with the dual objectives of protecting the purified water transmission piping and 
fittings from corrosion and preventing dissolution of harmful constituents from aquifer materials into 
groundwater (HDR, 2017). 


Two rounds of soil testing were conducted, using samples from both the Ford Ponds and Los Gatos Ponds. 
Dissolution testing provided strong evidence that interaction of buffered purified water and aquifer 
sediments will not result in significant leaching of metals to groundwater. Specific water quality 
recommendations for the purified recycled water were also developed as a result of the testing. 


2.5 Independent Advisory Panel Engagement 


Since 2013, Valley Water has engaged the National Water Research Institute as part of an Independent 
Advisory Panel (IAP) to provide third-party, science-based review of PR as a potential future water supply 
option. To date, Valley Water has held five annual IAP meetings to help Valley Water staff and local 
policymakers make informed decisions about future PR applications for Valley Water's service area. After 
each meeting, the IAP issues a panel report that includes a concise list of findings and recommendations. 
The gap analysis (see Section 4) includes the recommendations from the most recent IAP Panel Report 
(Crook et al. 2017). 


Section 3: Expanded Reuse Opportunities and Considerations 


Valley Water is exploring opportunities to expand water reuse throughout the County. This section provides a 
preliminary assessment of the volume of water available for reuse, a summary of planned and potential 
interties and CIP projects, and other considerations for expanding NPR and introducing PR. 


3.1 Preliminary Assessment of Volume Available and NPR/PR Split 


Before exploring conceptual and feasible water reuse alternatives, Valley Water analyzed current and 
projected conditions at each of the four recycled water producers in the County to estimate the approximate 
volume of water available for reuse. 

3.1.1 Volume Available 


Valley Water requested data from the Palo Alto RWQCP, Sunnyvale WPCP, SJ/SC RWF, and SCRWA WWTP to 
establish current conditions and projected future conditions to determine the potential volume available for 
NPR and PR. Current monthly averages and annual projections were collected for the following flows: 


+ Plant influent 
| Brown»Caldwell : 


24 


Use of cont h he limi ci yeginning of this document. Much of the information in 
mare s docum 


Appendix E-1. Baseline Analysis 


+ Evaporation and/or other losses (e.g., in-plant process losses) 

« — Required flow for environmental benefit 

+ NPR demands (including recycled water used at the Palo Alto RWQCP and SCRWA WWTP) 
+ Plant effluent (current only) 


Using this information, a flow balance was created to determine the remaining effluent available for 
discharge, blending, or additional reuse (see Figure 3-1). In an ideal situation, the volume available for reuse 
(both NPR and PR) will equal the plant influent less losses (e.g., evaporation and in-plant process losses) 
and other flow requirements (e.g., for environmental benefits), and the volume available as source water for 
PR will equal the total volume available less the NPR demands. Treatment processes to produce purified 
water for PR do not result in 100 percent recovery; thus, some of the available source water for PR will be 
rejected in the ROC stream or may be used to dilute the ROC for discharge, depending on the findings of the 
ROC management study (refer to Section 3.1.3 on ROC management). 


NPR (including in-plant uses) 


WWTP Environmental flows 


Remaining effluent 


Losses (e.g., evaporation) 


Figure 3-1. Example flow streams were identified to establish the baseline condition 


3.1.1.1 Baseline (Current) Conditions 


This section provides details on plant influent, outflow streams, internal WWTP NPR, and monthly 
distribution factors. 


Plant Influent. To summarize current conditions, monthly influent flow data for each of the four WWTPs 
during 2015 (a critically dry year), 2016 (a below normal to dry year), and 2017 (a wet year) were collected 
from the CIWQS database. These flow data were then used to calculate the ADWF (i.e., the lowest 
consecutive 3-month average). To capture seasonal variation, monthly distribution factors were calculated 
by dividing the average flow for each month by the ADWF; these factors were then multiplied by future ADWF 
projections to develop monthly distribution curves. Monthly plant effluent data were also collected from the 
CIWQS database to backcheck the water balance. 
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Plant Outflow Streams. Flow streams leaving the plant include evaporative losses, waste removal, flows for 
environmental benefits, recycled water delivered to offsite customers, and WWTP discharge to the SF Bay: 


+ Average monthly evaporative losses, typically between 1 and 2 mgd, were identified for the Sunnyvale 
WPCP, associated with the use of its current ponds as a part of its treatment process2. The Palo Alto 
RWOQCP recirculates some effluent for in-plant uses (e.g., wet scrubber water and filter backwash), and 
experiences a 20 percent loss of the recirculated flow (an average of about 0.3 mgd). Palo Alto also uses 
some recycled water for in-plant processes and landscape irrigation around the Palo Alto RWQCP; 
however, these flows are included in the NPR demands, as described in the 2015 UWMP. No 
evaporation or other losses were identified for the SJ/SC RWF or SCRWA WWTP. 


+ State Water Resources Control Board tentative and adopted orders for recycled water use and National 
Pollutant Discharge Elimination System (NPDES) permits for each facility were reviewed to identify 
existing minimum flows for environmental benefit. The Renzel Marsh project for the Palo Alto RWQCP, 
with an average current flow of 1 mgd, was the only environmental benefit project identified in these 
documents. 


+ Flow data for NPR production and/or deliveries were collected from the four WWTPs and converted to 
monthly averages across the same time frame (2015-173). These data do not necessarily include the 
contractually obligated flows discussed in Section 1.3.2. For example, the City of Palo Alto is 
contractually obligated to provide up to 3 mgd (instantaneous basis) of recycled water to the City of 
Mountain View, but current actual NPR demands are much lower. To capture seasonal variation, 
monthly distribution factors were calculated by dividing the monthly average recycled water production 
by the annual average. These factors were multiplied by future annual NPR projections to develop 
monthly distribution curves. 


+ The monthly plant effluent data for flows discharged to the environment (including flows required for 
environmental benefit) were collected from the CIWQS database. 
From this information, the baseline condition was established. The monthly distribution factors for influent 


and NPR demand were used in the next step to estimate projected future conditions. The process for 
synthesizing this information is illustrated in Figure 3-2. 


Plant influent 


Plant outflow Plant outflow 


Current ADWF 


Current NPR demand environmental flows 


* Obtain actual plant 
influent flow from 
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*Calculate ADWF 

*Calculate monthly 

distribution factors 

from influent data 


* Obtain actual NPR Identify in-plant losses 
delivered from *Identify required 
producers minimum flows for 


*Calculate monthly environmental benefit 
distribution factors (NPDES permits, 
from NPR data tentative orders, etc.), 
ifany 


Figure 3-2. Process for analyzing existing data and establishing the baseline condition 


2 Current Sunnyvale WPCP evaporative loss data was received from Sunnyvale WPCP staff. 
3 NPR volumes from Sunnyvale WPCP were only available for 2015-16. 
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Internal WWTP NPR. Some facilities produce recycled water for internal treatment plant uses, such as 
washdown water. The in-plant recycled water is typically discharged within the treatment plant (e.g., to the 
headworks of the WWTP) and thus does not affect the volume entering or exiting the plant; however, 
recycled water for some on-site uses (e.g., irrigation) may reduce the amount available to meet other NPR 
demands. 


For this evaluation, Valley Water used NPR demand projections from the retailers’ 2015 UWMPs, which 
include uses of recycled water at the Palo Alto RWQCP4 and SCRWA WWTP. To be conservative, these in- 
plant flows were considered part of the projected NPR demand and unavailable for additional reuse. 
Figure 3-3 demonstrates the in-plant uses as a portion of total NPR demand reported for 2015. 


in-plant uses 


2015 Recycled Water Demand (mgd) 
wo 


4 
3 
2 
1 
— a 
Sunnyvale WPCP SJ/SC RWF Palo Alto RWQCP SCRWA WWTP 


Figure 3-3. 2015 recycled water demand, as presented in 2015 UWMPs 


Monthly Distribution Factors. Current plant influent and the resulting monthly distribution factors (based on 
ADWF) are summarized in Table 3-1. The current NPR demand from each facility and the resulting monthly 
distribution factors (based on average NPR demand) are summarized in Table 3-2. Future flow projections 
for plant influent and NPR demand are presented on the basis of ADWF and average NPR demand, 
respectively, and can be multiplied by these distribution factors to determine the monthly variation in 
projected influent and NPR demand. 


4 Per Palo Alto’s 2015 UWMP, both recycled water and final effluent are used for processes at the RWQCP; however, only the 
recycled water portion is included in the NPR demands. In-plant process losses of effluent (approximately 0.3 mgd) are considered 


separately. 
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Appendix E-1 Baseline Analysis 


Table Current Flows: Plant Influent (mgd) and Monthly Distribution Factors 


Sunnyvale WPCP + SJ/SC RWF Palo Alto RWQCP SCRWA WWIP 
Monthly Monthly Monthly Monthly 
Distribution Distribution Distribution Distribution 
Plant Influent Factor Plant Influent Factor Plant Influent Factor Plant Influent Factor 
Month | (2015-2017 average) (ADWF) (2015-2017 average) (ADWF) (2015-2017 average) (ADWF) (2015-2017 average) (ADWF) 
Jan. 13.3 1.2 104.6 a1 22.3 1.2 71 1.2 
Feb. 14.1 13 108.0 11 24.3 14 8.0 1.3 
March 13.3 1.2 104.5 11 22.6 1.3 7.5 1.3 
April 12.3 11 99.4 1.0 21.1 1.2 6.9 1.2 
May 11.7 Li 97.6 1.0 20.4 11 6.4 11 
June 11.4 11 97.2 1.0 19.9 11 6.1 1.0 
July 11.1 1.0 94.2 1.0 18.2 1.0 6.0 1.0 
Aug. 11.1 1.0 97.9 1.0 17.9 1.0 6.0 1.0 
Sep. 10.7 1.0 97.1 1.0 17.5 1.0 6.0 1.0 
Oct. 10.9 1.0 98.0 1.0 18.1 1.0 6.0 1.0 
Nov. 11.3 1.0 96.6 1.0 18.5 1.0 6.0 1.0 
Dec. 14.4 1.0 95.0 1.0 18.0 1.0 6.0 1.0 
ADWF 10.9 96.3 17.8 6.0 


a. The Sunnyvale WPCP influent that is reported to CIWQS includes, on average, 0.5 mgd of internal plant recycle (as clarified by Sunnyvale staff) and does not reflect actual flow coming into 
the plant. Thus, the Sunnyvale influent numbers, as reported to CIWQS, were reduced by 0.5 mgd to more accurately report the flow entering the plant. 
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Table Current Demands: NPR Demand (mgd) and Monthly Distribution Factors for Each Plant 
Sunnyvale WPCP San José/Santa Clara RWF Palo Alto RWQCP SCRWA WWIP 
Monthly Monthly Monthly Monthly 
NPRdemand _ Distribution Factor NPRDemand | Distribution Factor NPRDemand | Distribution Factor | NPRDemand | Distribution Factor 
(2015-2017 (averageNPR (2015-2017 | (averageNPR | (2015-2017 (averageNPR (2015-2017 (average NPR 
Month average) demand) average) demand) average) demand) average) demand) 
Jan. 0.4 0.4 6.7 0.6 0.1 0.2 1.2 0.7 
Feb. 0.4 0.5 6.5 0.5 0.2 0.3 1.0 0.5 
March 0.6 0.7 74 0.6 0.3 0.4 14 0.8 
April 0.9 1.0 9.6 0.8 0.5 0.9 17 0.9 
May 1.2 13 13.6 41 0.9 14 2.0 11 
June 15 L7 17.9 1.5 1.0 17 2.6 14 
July 1.4 1.6 19.5 1.6 11 1.8 28 15 
Aug. 1.5 17 19.0 1.6 1.2 2.0 2.9 1.6 
Sep. 1.4 15 17.2 1.4 1.0 1.6 2.2 1.2 
Oct. 0.9 1.0 14.3 1.2 0.7 a1 19 1.0 
Nov. 0.3 0.4 74 0.6 0.2 0.4 13 0.7 
Dec. 0.2 0.2 5.9 0.5 0.2 0.3 12 0.6 
Average NPR Demand 0.9 12.1 0.6 1.9 
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Appendix E-1 Baseline Analysis 


3.1.1.2 Projected Conditions 


To develop future estimates for plant influent and recycled water demand, various planning documents from 
multiple agencies were reviewed. As the Master Plan progresses, estimates may be refined if more recent 
data and/or projections become available. 


Plant Influent. Individual recycled water master plans provided the basis for plant influent flow rates. These 
plans included projections for ADWF (i.e., the lowest consecutive 3-month average). Actual ADWF for 2015- 
2017 was lower than projected in the plant recycled water master plans, likely due to short-term 
conservation savings and long-term water use reductions implemented during the drought. Therefore, the 
ADWF projection curves were adjusted to reflect the lower trends as informed by actual 2015-2017 ADWF. 
For example, Figure 3-4 shows how the projection curve was shifted to account for 2015-2017 actual ADWF 
into the PA/MV RWQCP. The plant influent monthly distribution factors calculated from current data were 
applied to the single ADWF values for future years to estimate the monthly distribution of expected plant 
influent (e.g., more flow in the winter months, less influent in the summer), along with average annual flows. 


40 
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Figure 3-4. ADWF projections from the PA/MV RWQCP Long Range Facilities Plan, adjusted for current flows 
Source: (City of Palo Alto 2012). 
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Plant Outflow Streams. Plant effluent streams were estimated as follows: 

+ Based on input from the City of Sunnyvale, future average losses at the Sunnyvale WPCP associated 
with its pond system are assumed to be 4 mgd, including flows for capping, evaporation, and other 
losses. Sunnyvale WPCP is expected to be in split-flow conventional activated sludge configuration in 
2025, and full conventional activated sludge by 2035. However, a minimum of 4 mgd must be sent to 
the ponds to maintain a viable microbial community in 2025, and there is no plan identified for the 
ponds in 2035; therefore, the flow analysis considers both the current evaporative losses and the 
potential future average losses of 4 mgd through 2035. 

« The Renzel Marsh project for Palo Alto RWQCP was the only environmental benefit project assumed for 
future estimates. Renzel Marsh is currently designed to receive 1 mgd; however, based on input from 
Palo Alto staff, Palo Alto is considering a potential expansion, which would accept 3 mgd. The flow 
analysis considers current average flow (1 mgd) as well as an average future flow of 3 mgd. In addition, 
the flow analysis includes a 0.3-mgd loss to account for the 20 percent loss of recirculated effluent used 
for in-plant processes (e.g., wet scrubber water and filter backwash), per Palo Alto’s 2015 UWMP. 


« Recycled water demand estimates (including recycled water used at the Palo Alto RWQCP and SCRWA 
WWTP) were obtained from individual retailers’ UWMPs. The years 2025 and 2035 overlapped for all 
four WWTPs, so these 2 years were used to estimate potential water available for reuse in the future. 
The recycled water demand monthly distribution factors calculated from current data were applied to the 
projected recycled water demands for future years to estimate monthly distribution of expected recycled 
water demand (e.g., more demand in the summer months, less demand in the winter). Some of the 
partner agencies, including the City of Palo Alto, are currently in the process of updating their demand 
projections. These updated projections may be incorporated into the final Master Plan. 


The remaining effluent—which provides an estimate of potential volume available for discharge, blending, or 
as feed water for an AWPF—was calculated for each facility by subtracting the plant outflow streams from the 
plant influent in 2025 and 2035. The process used to develop these estimates is illustrated on Figure 3-5. 
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Figure 3-5. Process used to estimate remaining effluent available for discharge, blending, or as AWPF feed 
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Appendix E-1 Baseline Analysis 


Flows Available for Additional Reuse. Based on the analysis above, the remaining effluent available for 
discharge, blending, or additional reuse (above and beyond the 2015 UWMP demand projections by 
retailers, as shown in Table 1-2) was calculated; annual averages are summarized in Table 3-3 for the years 
2025 and 2035. Annual average flows may not be available year-round, particularly in the summer months. 
Furthermore, some agencies have contractual agreements restricting the use of certain flows, as discussed 
in Section 1.3.2. For example, the City of Palo Alto is contractually obligated to provide up to 3 mgd 
(instantaneous basis) of recycled water to City of Mountain View. That is, the City of Palo Alto does not have 
the rights to allocate that supply to other uses, which effectively reduces the calculated flow available to 
allocate/wholesale to Valley Water in all months. The remainder of the 3 mgd not used by the City of 
Mountain View is potentially available for Valley Water to use during most months of the year, but it would 
require that Valley Water acquire rights to that water. Flow estimates will be refined throughout the Master 
Plan as new information becomes available. 
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ary Estimates of Effluent Remaining for Discharge, Bleni nal Reuse (Beyond Exi 
Available Influent, NPR Demands, Losses/ Environmental Flows, Remaining Effluent, 
Partner Agency mgd (AFY)* mgd (AFY) mgd (AFY) mgd (AFY)> Current Contractual Obligation* 
2025 
21.0 25 1.3-3.34 15.2-17.2 Mountain View has the right to 
Palo Alto RWQCP (23,400) (2,800) (1,500-3,700) (16,900-19,200) receive up to 3 mgd of peak flow 
14.6 1.4 1.4-4.0¢ 9.2-11.8 
Sunnyvale WPCP (16,300) (1,600) (1,600-4,500) (10,300-13,200) See footnote (9. 
103.2 18.1 85.1 Valley Water has the right to at least 
SSC RWE (115,600) (20,300) e (95,300) 5 mgd from the Silver Creek Pipeline 
6.5 28 37 
SCRWA WWTP (7300) @.100) 9 (4,200) MA 
145.3 24.8 2.7-1.3 113,.2-117.8 
Ton 20286 (162,700) 27,900) (@,000-8,200) (126,700-131,800) 
2035 
22.1 25 1.3-3.3¢ 16.3-18.3 Mountain View has the right to 
PaloAtto RWQCP (24,700) (2,800) (1,500-3,700) (18,200-20,400) receive up to 3 mgd of peak flow 
17.3 15 1.4-4.0¢ 11.8-14.4 
Sunnyvale WPCP (19,400) (1,700) 1,600-4,500 (13,200-16,100) See footnote (9. 
107.4 21.5 85.9 Valley Water has the right to at least 
SU/SCRWE (120,200) (24,200) e (96,000) 5 mgd from the Silver Creek Pipeline 
65 3.3 3.2 
Scan (7,300) (@,700) i (3,600) - 
153.3 28.8 27-13 117.2-121.8 
Total 20868 (171,600) (32,400) (3,000-8,200) (131,000-136,200) 


a. Estimated based on 2015-2017 actuals and projected rate of increase from previous planning studies. 

b. Calculated as available influent less the sum of 2015 UWMP NPR demand estimates, environmental flows, and other losses (such as in-plant process water losses). 

c. Projected NPR demands do not fully capture potential allocations per contractual agreements. New agreements may be needed to access portion of available effluent for additional reuse. 
Governance considerations will be further evaluated as the Master Plan progresses. 

d. Range reflects flow to Renzel Marsh currently included in the NPDES permit (1 mgd) and a high estimate (3 mgd), in case of a future expansion, along with an estimated 0.3-mgd loss of 
effluent used for in-plant processes (per Palo Alto’s 2015 UWMP). 

e. Range reflects current evaporation rates and higher estimate reserved for evaporation, capping, and other losses. 

Per agreement between Sunnyvale and Valley Water, Valley Water can receive 595 AFY for distribution within Sunnyvale and at least 500 AFY for distribution outside Sunnyvale’s city 
limits. Valley Water and Sunnyvale meet annually to discuss the anticipated quantity of recycled water to be delivered through the Wolfe Road Pipeline to Valley Water customers. 

&. Difference due to rounding. 
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Appendix E-1 Baseline Analysis 


3.1.2 NPR/PR Split 


Section 3.1.1 summarizes future plant influent, losses, environmental flow requirements, NPR demands, 
and the remaining effluent available (i.e., plant influent minus losses, environmental flows, and NPR 
demands). As discussed above, a portion of these flows are contractually obligated; making these flows 
available for countywide use would require new agreements. For the purpose of determining the reasonably 
available volume (based on projected usage), this analysis assumes NPR demands align with projections in 
the 2015 UWMPs. Governance considerations and potential new agreements will be further evaluated as 
the Master Plan progresses. 


Flows available for additional reuse can be allocated as source water for either PR or additional NPR, or a 
combination of both. To estimate an initial NPR/PR split, NPR demands are assumed to increase per the 
future annual estimates in the 2015 UWMP prepared by each retailer, applied over the course of 1 year in 
accordance with the monthly distribution factors described in Table 3-2. Any remaining flows (minus 
potential flow required for discharge or blending) will be available as source water for PR (i.e., feed water for 
an AWPF). Examples of how this calculation presents the monthly flow for NPR and remaining effluent 
available from each treatment plant are presented on Figures 3-6 through 3-11. The average remaining 
effluent was identified for each facility, though this flow may not be available year-round. Additionally, flow 
projections may be further refined as new information (e.g., updated NPR demand projections) becomes 
available. 
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Figure 3-6. Sunnyvale WPCP: average plant influent, categorized by NPR demands, evaporative losses (based on 
current evaporation rates), and remaining effluent available for discharge, blending, or AWPF feed in (a) 2025 and (b) 
2035 
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Figure 3-7. Sunnyvale WPCP: average plant influent, categorized by NPR demands, 4 mgd of evaporative and other 
losses, and remaining effluent available for discharge, blending, or AWPF feed in (a) 2025 and (b) 2035 
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Figure 3-8. SJ/SC RWF: average plant influent, categorized by NPR demands and remaining effluent available for 
discharge, blending, or AWPF feed in (a) 2025 and (b) 2035 
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Figure 3-9. Palo Alto RWQCP: average plant influent, categorized by NPR demands, 1 mgd to Renzel Marsh, in-plant 
process water losses, and remaining effluent available for discharge, blending, or AWPF feed in (a) 2025 and (b) 
2035 
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Figure 3-10. Palo Alto RWQCP: average plant influent, categorized by NPR demands, 3 mgd to Renzel Marsh, in-plant 


process water losses, and remaining effluent available for discharge, blending, or AWPF feed in (a) 2025 and (b) 
2035 
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Figure 3-11. SCRWA WWTP: average plant influent, categorized by NPR demands and remaining effluent available for 
discharge, blending, or AWPF feed in (a) 2025 and (b) 2035 
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3.1.3 ROC Management Considerations 


PR options that use RO-based treatment trains must manage ROC streams. Currently, the ROC from the 8- 
mgd SVAWPC is managed through the City of San José’s outfall. If Valley Water expands RO-based treatment 
for PR, the increased ROC flows will present new challenges. 


Currently, Valley Water is evaluating options for ROC management at the SVAWPC and at four other potential 
locations. ROC management options for the five locations were selected through a multi-criteria analysis 
method based on the following types of considerations: environmental, social, cost, engineering, and 
regulatory (Valley Water 2017a). In evaluating the options, copper, cyanide, nickel, and selenium were 
identified as the key water quality constituents for compliance. 


The ROC management plan document also evaluated several past studies in the literature review, including 
reports on chronic toxicity and mass balance of the constituents of concern for NPDES compliance (Valley 
Water 2017a). The toxicity study found potential toxicity issues at higher ROC blend ratios (40 to 48 percent) 
and recommended additional testing to develop a larger baseline data set. The mass balance study 
identified several options to pursue if compliance became an issue, including: 

« Reduce SVAWPC ROC production rates at low flow periods 

+ Seek dilution credit for key parameters 

+ Seek a water recycling credit 

+ — Import flows from other plants or export ROC 

+ Treat ROC 

+ Beneficially reuse ROC in constructed wetlands 


Hydrodynamic modeling and analysis of ROC discharge options is underway to evaluate ROC discharge at 
current publicly owned treatment works discharge locations and potential new outfall locations with more 
favorable dilution characteristics. This work is being performed in support of Valley Water’s RO Concentrate 
Management Study by GHD. Another goal of this work is to apply a calibrated model to evaluate the ROC 
discharges into the lower South SF Bay in support of the regulatory process. The ROC management options 
that are being considered for the six potential AWPF sites are shown in Table 3-4. These options may be 
updated or expanded as conceptual alternatives are further defined. 


tions to be Further Considered (as of 2017) 


AWPF Site Options for Further Consideration 
Expanding SVAWPC. Effluent blending [Treatment cells |New shallow outfall 
‘Sunnyvale Treatment cells | Effluent blending | New shallow outfall with regional treatment 
Palo Alto Treatment cells Effluent blending New shallow outfall with regional treatment 
Ford Ponds Satellite Facility | Sewer discharge Amechanical/solidification option | 
SCRWA Evaporation ponds | Deep well injection Connection to existing Watsonville ocean outfall 
Regional AWPF Treatment cells New shallow outfall with regional treatment. eae Ni ene East Bay Dischatgers 
Source: (Valley Water 2017a). 
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Currently, both bench and pilot testing are being conducted to evaluate the benefits of ROC treatment (Mitch 
et al. 2017; Valley Water 2017b). These efforts are evaluating both engineered wetlands and oxidative pre- 
treatment to quantify these processes’ ability to control a wide range of chemicals present in the ROC. 
Results from these efforts will be used to predict the impacts of the full-scale treatment on both water 
quality and habitat restoration. Ongoing experiments are evaluating two pilot-scale engineered wetlands at 
the SVAWPC site. The treatment cells comprise 300 square meters of wetland with a shallow water depth 
(0.3 meters) that provide 1 to 4 days of residence time; cells are evaluated regarding control of nutrients, 
trace organics, inorganics, and CECs/disinfection by-products (DBP). Another factor being evaluated is the 
impact of pretreatment with an oxidative process (both ozone- and UV-based processes). 


3.2 Countywide Opportunities 


Treatment facilities and distribution systems in the County have limitations, as discussed in Section 1.5. 
Several projects are under consideration that will expand the capacity and reliability of these existing 
systems. 


3.2.1 Improvements via Interties 


Interties connecting existing and potential NPR, IPR, and DPR systems can improve regional reliability and 
efficiency. A limited number of interties are currently in place, such as the connection between SBWR and 
the SVAWPC. Construction of additional interties will be considered as part of the conceptual alternatives 
development. Table 3-5 presents potential new interties that could improve supply reliability and resilience. 


Table 3-5. Potential Interties to Increase Supply Rt 


From To Type 
PA RWQCP Sunnyvale WPCP NPR 
PARWQCP Sunnyvale WPCP IPR 
PARWQCP Los Gatos Ponds IPR 
PA RWQCP Bay Division Pipeline DPR 
‘Sunnyvale WPCP SBWR NPR 
‘Sunnyvale WPCP. Los Gatos Ponds IPR 
‘Sunnyvale WPCP SVAWPC IPR 
‘Sunnyvale WPCP PA RWQCP: DPR 
‘SVAWPC. Los Gatos Ponds IPR 
‘SVAWPC. South Bay Aqueduct DPR 
‘SJ/SC RWF Sunnyvale WPCP NPR 
‘SJ/SC RWF Sunnyvale WPCP IPR 
‘SJ/SC RWF SVAWPC IPR 
SCRWA WWIP Santa Clara Conduit (via Scalping Plant) DPR 


3.2.2 Projected CIP Projects 
This section reviews upcoming major CIP projects in the County related to wastewater treatment or recycled 


water production. 
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3.2.2.1 PA/MV 
The City of Palo Alto’s 2012 Long Range Facilities Plan for the Regional Water Quality Control Plant identifies 
$315M to $392M in recommended upgrades over the next 50 years (City of Palo Alto 2012). Projects to be 
started before 2025 represent $165M to $242M and include: 
+ Upgrading solids handling 
» Remodeling the laboratory and environmental services and operations buildings 
+ Replacing the headworks facility and grit removal system 
+ — Replacing recycled water filters, chlorine contact tanks, and piping 
« — Rehabilitating: 

—  Electrical/power support facilities 

— Primary sedimentation tank structure 

— Secondary clarifier 

—  Dualfilter media 

—  Fixed-film reactors 

— Sludge thickeners 

— Aeration basins 


Palo Alto has prepared its Environmental Impact Report (EIR) (State Clearinghouse No. 2011062037, April 
2015) for the Palo Alto Recycled Water project that will involve installation of two new pump stations and 
approximately 11 miles of 6-inch- to 18-inch-diameter pipeline (City of Palo Alto 2015). The new facilities will 
supply up to 900 AFY of recycled water for NPR. 


Mountain View's proposed Whisman School Park/Central Expressway Alignment consists of approximately 
36,000 LF of new pipeline and will serve an average day demand of 1,131 AFY. Project implementation is 
expected to be completed in phases, though exact timing is unknown. 


Palo Alto and Mountain View, together with Valley Water, completed an Advanced Water Purification System 
Feasibility Study and are currently working on the Northwest County Recycled Water Strategic Plan. Both 
projects are in early planning stages, so costs and implementation schedules remain undetermined: 


+ Advanced Water Purification System Feasibility Study: Identified options to locate, at buildout, a 2.25- 
mgd AWPF, 3.0-MG permeate storage tank, and 2.41-MG recycled water storage tank on the RWQCP 
property. The intent was for purified water produced by the RWQCP to be used for NPR, with the 
concentrate discharge sent to the main RWQCP outfall for discharge to the SF Bay after blending with 
treated wastewater. The feasibility study also identified a location on the RWQCP site for a larger facility 
(6+ mgd) that could be used as a regional PR facility. 

+ Northwest County Recycled Water Strategic Plan: Expected completion 2019. This document is 
intended to clarify the groundwater sub-basin characteristics in the northwest portion of the County and 
how it interfaces with other areas, evaluate the feasibility of indirect PR as a groundwater management 
strategy, and establish a baseline to model potential impacts to groundwater under future use 
scenarios. This plan also evaluates RWQCP service area water reuse demands and expansion 
opportunities for increased PR and NPR in the service area. The intent is that the results of this 
document will integrate into this Master Plan once work is completed. 
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3.2.2.2. Sunnyvale 
In July 2016, Sunnyvale finalized an EIR (State Clearinghouse No. 2015062037) for the WPCP Master Plan 
(City of Sunnyvale 2013a). Plant upgrades proposed as part of the WPCP Master Plan include: 
* Constructing new primary treatment facilities (currently in progress) 
+  Rehabilitating existing facilities 
* Transitioning to conventional activated sludge 
+ Constructing a new filter control building and chloramine disinfection facilities 
+ — Improving solids handling, including: 
—  Thickening/dewatering 
— New digester 
— Fats, oils, and grease facility 
— Biosolids post-processing 
+ Remodeling administration and maintenance buildings 
+ Tidal flood protection 
+ Power, automation, and heating upgrades 
Primary treatment upgrades are expected to be completed by late 2020, and secondary and tertiary 


treatment improvements will be completed by 2030. Implementation of the entire WPCP Master Plan is 
expected to be completed in 2042, and total costs are approximately $456M. 


Sunnyvale’s 2017 WPCP Recycled Water Annual Report does not list any upcoming distribution system 
improvements (City of Sunnyvale 2017). Following the completion of the Wolfe Road main, the focus for 
2018 in terms of recycled water seems to be completing the continuous production upgrade at the WPCP. 
and new customer signups. For completeness, full system expansion (as laid out in the 2013 Feasibility 
Study for Recycled Water Expansion Report) is described below. 

The proposed pipeline extensions in the 2013 Feasibility Study for Recycled Water Expansion Report will 
meet a recycled water demand of 1.84 mgd (2,061 AFY). The study also recommends adding 5 MG of new 
recycled water storage at either the Wolfe-Evelyn or Central Avenue water plant sites (City of Sunnyvale 
2013b). New pipeline and pumping, storage, and treatment improvements will be implemented in four 
phases, and total capital costs will be approximately $114M. The above recycled water demand and project 
cost totals include the Wolfe Road main (Phase 11 in the study). The remaining phases will deliver 
approximately 1.40 mgd (1,566 AFY) of recycled water and cost $83.1M. 


3.2.2.3 SBWR 
The following discussion summarizes CIP efforts in three areas: (1) the RWF, (2) the recycled distribution 
system, and (3) the SVAWPC/ purified water system. 


$J/SC RWF. The 2013 Plant Master Plan estimates $1B in RWF improvements just to continue operating 
with existing equipment (SBWR 2013). Through 2040, the RWF expects improvements to cost $2B. The 
following improvement projects are scheduled to start by 2025: 

+  Headworks modifications 

+ Primary treatment upgrades 

+ Secondary treatment upgrades 

+ Filter upgrades 
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+ New UV disinfection facilities 

+ Sludge fine screening 

+ Digester improvements 

+ Thickening upgrades 

+ Solids dewatering 

+  Lagoons/drying upgrades 

+ Solids drying 

+ Heat and power generation upgrades 

+ Solar power and digester gas storage 

+» Plant electrical reliability upgrades 

» Advanced process control and automation 

Recycled Distribution System. Distribution system improvements are described in Valley Water's and 

SBWR’s 2014 Strategic and Master Planning, which sets a target of increasing recycled water use to 25,000 

AFY by 2025 and 35,000 AFY by 2035 (SBWR 2014). Meeting these goals requires pursuing multiple 

pathways, including both NPR and PR. The framework for expansion in the near term (2015-2020) included 

IPR (recharge at Ford Pond) and improving distribution system reliability, specifically: 

+ Increasing TPS capacity 

* — Conducting filtration and chlorination studies to improve production capacity 

+ Upgrading Pump Station 5 bypass 

+ Constructing Zone 1 storage 

+ Addressing condition-related deficiencies (Pump Station 5 variable-frequency drives; valves; heating, 
ventilation, and air conditioning systems) 

+ Updating automation and control strategies 

The near-term reliability improvements are estimated to cost between $45M and $49M, while the Ford Pond 

IPR project was estimated to cost $64.4M. Beyond 2020, SBWR may expand the pipeline system and 

pursue additional IPR, including delivering purified water to both recharge ponds and injection wells as 

described in the Strategic and Master Planning Report. The estimated capital cost for expanding the recycled 

water distribution system, including pipelines, pump stations, and storage, is $243M. Long-term PR project 

costs will cost $522M. These PR numbers were further updated by the public-private partnership (P3) 

approach described below. 

SVAWPC/Purified Water System. Valley Water developed the Draft Expedited Purified Water Program Plan 

(Program Plan) in February 2018 to build on and update the contents of the SBWR Strategic and Master 

Planning (SBWR 2014). The Program Plan assumed that all source water would originate from the SJ/SC 

RWF, and that the existing RWF outfall could accommodate ROC from an expanded SVAWPC. In addition, the 

Program Plan recommended an initial alternative of delivering at least 24,000 AFY of purified water to the 

Los Gatos Ponds by expanding the SVAWPC capacity by 24 mgd, and constructing a new 18-mile, 48-inch- 

diameter purified water pipeline between the SVAWPC and Los Gatos ponds through San José, Santa Clara, 

and Campbell. 

This project is proposed to be implemented through a P3 approach, under which a private entity will finance, 

design, construct, and operate the project, and deliver purified water to Valley Water at the Los Gatos Ponds. 

Valley Water initiated a P3 process in 2016 and recently updated the process to qualify additional P3 teams. 

Multiple new agreements and studies will be required, as well as new permits. The total capital cost for this 
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project is approximately $651M. The current schedule for next steps in the P3 process envisions putting the 
project into operation by 2025. 


Neither the City of Santa Clara nor San José Municipal Water System are currently planning significant 
distribution system projects. While system expansion details for SJW and the City of Milpitas follow, related 
demands and costs are reflected in the aforementioned SBWR Strategic and Master Planning information 
(SBWR 2014). 


SJW, which owns, operates, and maintains portions of the existing SBWR distribution system, plans to 
construct recycled water main extensions (Alignments D, E, Q, P, L, and K) through the year 2029. The new 
pipelines, combined with new customer signups on existing mains, are expected to increase recycled water 
demand by 5.72 mgd (6,405 AFY). Alignment D is complete, and Alignment E is tentatively planned to be 
constructed in 2021. Construction of the other alignments is contingent upon executing a wholesaler-retailer 
agreement amendment between SBWR and SJW, and California Public Utilities Commission approval. 


In October 2016, the City of Milpitas adopted a California Environmental Quality Act (CEQA) document for its 
Recycled Water Pipeline Extension project. This project will result in the construction of five new recycled 
water projects totaling 50,560 LF of distribution pipeline, a 1.5-MG storage tank at Cardoza Park, four 
booster pump stations, and connection of up to 0.67 mgd (751 AFY) of demand. There is no known schedule 
to implement these projects. Total project costs are estimated to be $45M. 


3.2.2.4 SCRWA 


SCRWA and Valley Water released a South County Recycled Water Master Plan Update in 2016 that 
evaluates expansion alternatives and recommends a 20-year, $98M CIP to increase non-potable recycled 
water use by 9.2 mgd (10,305 AFY) and improve system reliability (SCRWA 2015). The CIP includes 
pipelines, storage tanks, pump stations, and WWTP upgrades. As mentioned in Section 1.5, SCRWA has 
already completed some of the recommended WWTP improvements, including installing a UV disinfection 
system and constructing a second clarifier. Remaining major CIP efforts include: 

+ Increasing capacity of Pump Station 93 

+ — Installing a membrane treatment train to operate in parallel with oxidation ditches 

+ Upgrading the solids dewatering system 

+ Constructing a new recycled water storage tank 


A portion (Phase 1B and 2A) of the recommended alignment is being constructed as part of Valley Water’s 
South County Recycled Water Pipeline project. The new 14,500-LF pipeline will expand service to western 
Gilroy while providing approximately 2.77 mgd (3,100 AFY) of recycled water. 


3.3 Considerations 


Two major factors that must be considered when expanding NPR and developing PR are public perception 
and supply reliability. 


3.3.1 Public Engagement and Perception 


Valley Water has an active and engaged public outreach program to help build public acceptance of recycled 
water. This program includes multiple community surveys, tours of SVAWPC, creation of a new website 
(Www.purewater4u.org), creation of marketing collateral material in multiple languages and formats, and a 
public listing of recycled water supporters. Valley Water's marketing efforts have been recognized with 
awards at both the state and local level. More recently, Valley Water convened the IAP to review 
recommended recycled water and purified water alternatives, and to help guide its public outreach efforts. 
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Most water retailers have websites explaining recycled water production, delivery, and safety. Typically, 
customers who are already connected to recycled water will have undergone Site Supervisor Training to 
understand how to use recycled water in accordance with all guidelines. Additionally, they will be required to 
conform to all reporting and monitoring requirements promulgated by the permit in effect for their retailer. 
Each retailer also has various contacts for general questions, document submission, and emergency 
response. Additionally, each municipality has ordinances in their municipal code requiring the use of 
recycled water where available. Some municipalities also have ordinances requiring buildings within a 
specified area to be dual-plumbed for recycled water use for toilet and urinal flushing. 


Unique elements of the public engagement and public perception process for each retailer are summarized 
below. 


3.3.1.4 PA/MV 


City of Mountain View ordinances require the use of recycled water for irrigation systems within the North 
Bayshore Area. All new developments must be designed to use recycled water for landscape irrigation. 
Mountain View has posted “Customer Guidelines for Recycled Water Use” to outline the process for 
establishing and maintaining a recycled water service connection. 


As part of its Recycled Water Feasibility Study, Mountain View surveyed customer interest in using recycled 
water. Most customers who responded expressed interest in using recycled water for NPR purposes on their 
property, if it were available. In general, customer responses also supported the idea of using recycled water 
at their property. 

In 20.15, Palo Alto completed the public review process and adopted the final EIR for the City of Palo Alto 
Recycled Water project. In 2019, completed its Northwest County Recycled Water Strategic Plan (NW County 
Plan) to more fully explore Palo Alto’s reuse options. The NW County Plan includes a public outreach task to 
recommend next steps for public engagement. Should the City of Palo Alto proceed with any reuse expansion 
projects, it would need to increase public engagement with potential customers and the community. 


3.3.1.2 Sunnyvale 


Sunnyvale developed a marketing plan for recycled water as part of the Feasibility Study for Recycled Water 
Expansion Report (City of Sunnyvale 2013b). This plan was intended to inform stakeholders about recycled 
water and obtain potential customers’ commitment to use recycled water. Sunnyvale also has multiple 
outreach avenues, including Sustainable Sunnyvale, focused websites relating to water supply and 
distribution, recycled water, and its ESD. Most of Sunnyvale’s customers have been using recycled water 
since the early 2000s. Current Sunnyvale efforts focus more on new construction, system modifications, 
changes in ownership, and answering general questions. Sunnyvale also has constructed a demonstration 
garden at Baylands Park to illustrate the impact of recycled water on typical landscaping. 


Customer coordination related to the new Wolfe Road recycled water pipeline is the responsibility of Valley 
Water as the wholesaler and Cal Water as the retailer. 


3.3.13 SBWR 


With more than 20 years of experience operating recycled water systems, SBWR and its retailers have made 
recycled water use and knowledge more ubiquitous and familiar to customers within their service area. 
SBWR has a relatively robust public outreach program, as it delivers recycled water to more than 850 
customers in its service area. The focus of SBWR’s outreach is on maintaining compliance with rules and 
regulations, collecting annual site inspection reports, providing Site Supervisor Training, coordinating review 
of new developments, and working with retailers to coordinate customer connections—particularly new 
developments. 
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SBWR performs Site Supervisor Training workshops several times a year to focus on the importance of 
recycled water, the role of the site supervisor, present guidelines for recycled water use, and provide 
guidance on managing recycled water use on its property. Through 2017, more than 1,700 attendees have 
become registered as site supervisors. 


The City of San José also adopted a “Green Vision,” of which Goal 6 is to recycle or beneficially reuse 100 
percent of its wastewater. Put into performance metrics, the City’s goal is to use approximately 40 mgd of 
effluent by 2022. A key aspect of achieving this goal rests in the City’s partnership with Valley Water to 
expand the SVAWPC. 


3.3.1.4 SCRWA 


Acustomer survey completed as part of the 2015 South County Recycled Water Master Plan Update 
surveyed 25 customers with questions intended to gauge their interest and feasibility of using recycled water 
(SCRWA 2015). Of the customers surveyed, all but two expressed interest in using recycled water. Future 
customers are expected to be generally accepting of using recycled water for non-potable purposes in Gilroy. 


Currently, recycled water is provided to eight customers outside of the plant. These customers include 
various City of Gilroy facilities, a local farm, power plant, the Eagle Ridge Golf Course, and the McCarthy 
Business Park. Additional private and public customers are expected to use recycled water in the future 
when new pipelines are constructed. As the use of recycled water diversifies to more private uses, additional 
customer coordination and outreach will be required on an ongoing basis. 


3.3.2 Source Water Reliability 


The Bay Area Integrated Regional Water Management Plan identifies system components that may be 
vulnerable to climate change (Kennedy/Jenks 2013). Many of these vulnerabilities apply to County recycled 
water treatment and distribution facilities. For example, because a warmer climate means higher 
evaporation losses, water demand may increase; more variable and extreme precipitation will also highlight 
reliability deficiencies; and the WPCP and RWF require additional flood control structures to protect against 
sea level rise and tidal flooding. 


An example of the reduction in source water reliability is illustrated in Figure 3-5 in Section 3.1.1, as ADWF 
projections from the PA/MV RWQCP 2012 Long Range Facilities Plan were much higher than 2015 - 2017 
actual flows. Declining plant influent flows resulting from drought, climate change, and increased water use 
efficiency may impact the potential water available for reuse. The evaluation in Section 3.1 has incorporated 
adjustments to account for declining flows, though future plant influent trends may vary. 


Section 4: Gap Analysis 


Based on the information collected and reviewed, important considerations for potential alternatives have 
been identified and are discussed in this section. Table 4-1 presents a summary of recommendations from 
this gap analysis. 
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Table 4-1. PR Gap Analysis Recommendations 


Recommendation 
Consideration 
GWR DPR 
+ Additional testing to increase RO credits + Additional testing of ozone/BAF to improve 
+ Testing to evaluate UV/AOP (underway) dosing control and assess benefits for 


+ Addidonal texting will be necessary if Valley Waterdectdoste pursue | S*DSEat processes and ROC management 


non-RO based groundwater spreading options + Additional testing to increase RO credits 

+ Testing to evaluate UV/AOP (underway) 

+ Demonstration testing of DPR treatment train to 
gain experience with integration of high-frequency 
data collection 


Treatment 


+ Characterize potential source waters for key constituents (e.g., + Consider quality of feedwater needed for DPR 
NDMA) (eg., nitrified /denitrified, tertiary filtered) 


+ Consider pathogen monitoring study at WWTP to 
obtain removal credits 


Source water quality 


+ No regulatory gaps: GWR regulations finalized in 2014 + DPR regulations not anticipated until 2023 
Regulations + Consider potential additional requirements, e.g., 
treatment, monitoring, operations 
Source control + Begin coordination with wastewater provider to broaden source control program 
+ Characterize groundwater basin retention times through tracer “N/A 
Groundwater studies 
characterization + Characterize availability of diluent water for tertiary spreading 


+ Continue characterizing water quality of existing basins 


+ Evaluate compliance with Salt and Nutrient Management Plans and | + N/A 
Environmental discharge | antidegradation regulations 
+ Likely to be more challenging with GWR via tertiary spreading 


Source water availability + Secure agreements with wastewater partners 


+ Continue evaluation of RO concentration management strategies 


ROC management . ‘ ‘ 7 
+ Coordinate with wastewater agency that will receive ROC 


Demand (water supply + Valley Water plans to complete the WSMP in coordination with this Master Plan. 
needs) 


Utilization rate + Valley Water plans to complete the WSMP in coordination with this Master Plan. 


4.1 Data Supporting Potable Reuse Regulatory Approval 


Valley Water's Expedited Purified Water Program has considered a range of PR options, including both GWR 
and the raw water augmentation form of DPR to meet its goal of producing at least 24,000 AFY for potable 
use. Valley Water evaluated multiple AWPF locations, groundwater spreading and injection options, and 
surface water augmentation, and selected five alternatives for further consideration: 


« Alternative 1: Expanded SVAWPC with groundwater spreading at Los Gatos Ponds 

« Alternative 2: Expanded SVAWPC and injection wells near Los Gatos Ponds 

+ Alternative 3: Expanded SVAWPC and raw water augmentation into South Bay Aqueduct or Central 
Pipeline 

+ Alternative 4: Ford AWPF with groundwater spreading at Ford Ponds 
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+ Alternative 5: Ford AWPF with surface water augmentation at Calero Reservoir 


In this analysis, Valley Water made three key assumptions about the source water, treatment, and ROC 
management: 


« Expanded SVAWPC receives source water from SJ/SC RWF: the evaluation assumed that diverting 
effluent to SVAWPC from the existing outfall would not negatively impact the SF Bay environment or salt 
marsh 

+ FAT treatment used for all PR options: FAT treatment was assumed for all IPR scenarios—including 
groundwater spreading options—to protect the quality of the groundwater and for consistency with the 
approved Salt and Nutrient Management Plan and PR outreach conducted to date 


+ — Existing SJ/SC RWF outfall can accommodate expanded ROC flows: this assumption was based on 
preliminary results from an ROC management study (GHD, 2017). 


After conducting this analysis, Valley Water selected Alternative 1: Use 24 mgd from an expanded SVAWPC 
for groundwater spreading at Los Gatos Ponds. This effort provided a great deal of clarity on the feasibility 
and cost of a future PR option. Many assumptions were needed to complete this analysis; those 
assumptions require further refinement and are included in the gap analysis. 


The Master Plan will incorporate these and other PR and NPR alternatives to meet Valley Water's goals. As a 
result, some of the assumptions of the Expedited Purified Water Program may be revisited. 


The following gap analysis considers a wider scope of source waters, treatment trains, and PR options. 


4.1.1 Groundwater Recharge 


As described in Section 2, Valley Water has undertaken multiple efforts to demonstrate the effectiveness of 
the SVAWPC in complying with the regulations for GWR. This section describes recommendations for future 
efforts that will aid in designing and permitting a future groundwater injection or groundwater spreading 
project. 


4.1.1.1 Treatment Considerations for Groundwater Injection 
This sub-section summarizes project capacity, RO, UV/AOP, and AWPF source water. 


Project Capacity. The IAP Panel Report from the 2017 meeting asked Valley Water to provide better clarity 
on the capacity of the PR project at startup, as well as specific information on scheduling and phasing the 
projects from startup through full buildout (Crook et al. 2017). Since that meeting, additional clarity has 
been obtained through the Expedited Purified Water Program. While a preferred pathway to 24,000 AFY has 
been identified, one outstanding question is how this project could be expanded up to a total of 45,000 AFY 
of purified water, should it be needed to meet future water supplies 


RO. One of the key items to develop through the permitting process is the degree of pathogen removal credit 
(i.e., log removal values [LRVs]) assigned to each unit process. One process that has been potentially under- 
credited is RO; this stems largely from the lack of sensitivity of the surrogates used to verify log removal 
performance—electroconductivity and TOC. Using novel RO surrogates has been an important recent 
research theme in the industry, with multiple potential alternatives providing LRV credit beyond those 
typically assigned (e.g., TRASAR™ [a proprietary fluorescent dye produced by NALCO], strontium, other 
inorganic ions). For example, the City of San Diego is seeking to receive up to 3-log credit for RO using 
strontium as an alternative RO performance surrogate. Valley Water is pursuing plans to also test 
fluorescent dye-based surrogates to expand RO credit from approximately 1.5-log to 3-log or more. 


UV/AOP. Initial UV/AOP pilot testing at SVAWPC demonstrated the ability of UV/H202 to meet the GWR 
requirements for AOP processes (Valley Water 2016). The testing also revealed that UV/chlorine could not 
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meet the same requirements under the range of conditions tested. The UV/chlorine findings depart from 
those undertaken for Terminal Island, San Diego, and Padre Dam, suggesting that additional UV/chlorine 
testing may be warranted. To that end, Valley Water is conducting additional UV/AOP pilot testing to evaluate 
both UV/chlorine and UV/H202 (Sangines 2017). This study will evaluate a range of scenarios to assist in the 
selection and design criteria for a future AOP process (UV dose, oxidant selection and concentration, 
chemical reduction performance), and complement previous UV/AOP pilot testing. 


AWPF Source Water. One key item for the Master Plan is to identify the source water that will feed the future 
AWPF. If SVAWPC continues to receive effluent from SJ/SC RWF, it will be important to identify what degree 
of treatment is provided prior to the AWPC. There are advantages to using tertiary disinfected effluents as 
the AWPF feedwater. Recently, the City of San José has evaluated a sequential chlorination process that 
combines a short free chlorine CT (product of chlorine residual [C] and contact time [T]) followed by a longer 
chloramine CT. This process offers many advantages, including: (a) a high degree of virus inactivation 
(greater than 5-log); (b) effective coliform control; and (c) minimization of trinalomethane, haloacetic acid, 
and NDMA formation. One known issue with the FAT train is that it alone does not provide sufficient credits 
to meet the 12-log virus reduction requirement of the GWR regulations. Using a sequentially chlorinated 
feedwater will provide an additional 5-log virus credit while helping to control DBP formation. Further, filtered 
effluents provide an added layer of protection and water quality stability for the downstream AWPF. Filtration 
offers several benefits, including: 


+» Providing an added barrier against particulate matter (e.g., secondary clarifier upsets) 


* Preventing the passage of organisms that can impact the performance of membrane processes (e.g., 
the blinding of pre-screens on MF processes) 


» Enhancing membrane performance by providing additional turbidity and solids removal 


One outstanding water quality issue identified in the 2016 Test Plan report was a high degree of variability in 
NDMA levels (Valley Water 2016). Regardless of the source water selected, it will be important to fully 
characterize the NDMA present in the water to ensure that the UV/AOP system is designed to reduce the 
levels below the notification level. 


4.1.1.2 Treatment Considerations for Groundwater Spreading 


Ozone/BAF-treated water was evaluated through pilot testing at the SVAWPC. Several issues were identified 
through ozone/BAF pilot testing that must be resolved before considering this option. The treated effluents 
could not meet the requirements for a few water quality parameters including TOC, NDMA, and nitrate. In 
spreading projects, both the aboveground treatment and SAT can be used to comply with the treatment and 
water quality criteria. One way to gain a better understanding of SAT’s ability to further treat the ozone/BAF- 
treated effluents is through soil column testing. We recommend performing a soil column study to 
understand the feasibility of a spreading project and identify what additional treatment or other steps are 
required to meet the criteria. 


Additional ozone testing would also be useful to gain operational experience with the dosing control system. 
During pilot testing, various factors impacted the ability of the ozone dosing system to provide a consistent 
ozone concentration (e.g., the presence of chlorine residual in the ozone feedwater). Gaining additional 
experience with O&M of the ozone/BAF system will also be useful for the design of the future full-scale 
system. 


Ozone has been used in recycled water settings to provide disinfection in compliance with the Title 22 
recycled water regulations. To date, a handful of recycled water facilities have received approval from the 
California State Board’s DDW for ozone disinfection using the CT framework that is common in drinking and 
recycled water settings. One alternative crediting scheme that was evaluated during pilot testing was using 
the ozone-to-TOC ratio instead of ozone CT (Valley Water 2016). While this is an attractive option to reduce 
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the operational costs of the ozone process, DDW has not yet permitted a facility using this crediting 
framework. The feasibility of this approach remains uncertain, but it is likely that securing this approval will 
require extensive dialogue with DDW and potentially additional testing. 


In addition to resolving these technical issues, there are other considerations associated with the use of a 
non-RO based treatment train for groundwater spreading. These include compliance with the Salt and 
Nutrient Management Plan and Antidegradation requirements, as well as public outreach efforts. Valley 
Water will need to further study these issues if they decide to pursue a non-RO based treatment train for 
spreading. 


4.1.1.3 Source Control 


As described in the Regulatory Compliance Strategy Technical Memorandum (TM), the requirements for 
source control are significantly more stringent in PR settings. This stems from the fact that source control 
expands beyond environmental protection to also include public health protection. Significant coordination 
with the wastewater provider would likely be required as the scope of their source control program broadens. 


4.1.1.4 Groundwater Characterization 


One of the key elements for permitting GWR projects is demonstrating sufficient response retention times in 
the aquifer (see the Regulatory Compliance Strategy TM). Valley Water has updated its groundwater model to 
characterize the capacity and retention times of the proposed basins (see Section 2.4.1). Per regulations, 
numerical modeling must be followed by either an added or intrinsic tracer (see the Regulatory Compliance 
Strategy TM), as these latter options provide greater accuracy in estimating aquifer retention time. 


Beyond characterizing retention time, spreading projects using tertiary-treated water will also require 
significant levels of diluent water. The recent groundwater modeling results looked at the percent 
contribution of purified water in potable supply wells in several locations. At the potable supply wells 
receiving percolated pond water from the Los Gatos Ponds, the Recycled Water Contribution (RWC, see the 
Regulatory Compliance Strategy TM) is 38 percent (Todd Groundwater, 2017b). For this RWC to be sufficient 
for regulatory compliance for tertiary spreading, the TOC would have to be 1.3 mg/L. Pilot testing 
demonstrated that ozone/BAF lowered the TOC to between 2 and 7 mg/L. Given this constraint, the capacity 
of a tertiary spreading project is likely to be limited by the diluent water available. Further characterizing 
diluent water availability will be critical to identify the capacity and feasibility of a GWR project via spreading 
of tertiary effluents. 


Valley Water has historically carried out a rigorous water quality monitoring plan to characterize and protect 
the quality of its groundwater basins. DDW has additional monitoring requirements for GWR projects to 
further characterize the receiving water quality and to provide an early warning of any potential degradation 
in groundwater quality. Valley Water is currently undertaking this monitoring program in accordance with 
DDW requirements (Todd Groundwater, 2017c). The results of this monitoring will be useful in 
demonstrating compliance with DDW and environmental regulations, including the salt and nutrient 
management plans and anti-degradation requirements. 


4.1.1.5 Source Water Availability 


To date, Valley Water has developed MOUs with multiple regional partners. Securing an MOU with the City of 
San José is an next important step. The Master Plan will provide information to help understand the 
availability of resources to pursue both recycled (non-potable) and purified (potable) water options. An MOU 
with San Jose is important not only for source water availability, but also to coordinate other elements of the 
program, including source control and ROC management. Potential terms for the purified water MOU were 
presented at the 2017 IAP meeting (Table 4-2). 
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Table 4-2. Potential Terms for Pui Water MOU with CSJ 
Issues Valley Water Proposal 

Land 25+ acres 

Treated wastewater ~30 mgd initially 

Wastewater quality Secondary or tertiary 

ROC ~6 mgd 


Source: (Ashktorab 2017). 


4.1.1.6 ROC Management 


Valley Water continues to evaluate options for ROC management. In addition to the technical questions 
identified in Section 3.1.3, this topic will also require coordination with the wastewater agency that will 
receive the concentrate. This is key because the ROC discharges must comply with the wastewater agency's 
NPDES permit. Other details to negotiate include how Valley Water will share liability with the wastewater 
agency for compliance, how it will coordinate compliance testing (e.g., toxicity testing), and how it interacts 
with the Regional Water Quality Control Board (RWQCB) (Daniel 2017). Assuming that the future project will 
include partnering with the City of San José, the IAP recommended that Valley Water and the City consult 
with the RWQCB executive officer to jointly work out an approach for ROC management (Crook et al. 2017). 


4.1.1.7 Demand (Water Supply Needs) 


Valley Water plans to complete the WSMP in coordination with this Master Plan. The WSMP will describe new 
water supply investments Valley Water is planning to make (such as storage), the anticipated schedule, and 
the associated costs and benefits. The Master Plan identifies the water available for PR and alternatives for 
future development, contingency planning, and regional efficiencies, such as interties. 


4.1.1.8 Utilization Rate 


Component economics are also a function of utilization rate, which is the estimated long-term average 
annual yield divided by the maximum annual yield. The utilization rate is impacted by hydrologic conditions, 
groundwater levels, water demand, and water supply policy or prioritization decisions (RMC, 2018). 


4.1.2 Direct Potable Reuse 


Valley Water is also interested in exploring options to implement DPR. Motivations for this pursuit include 
lower infrastructure requirements (e.g., pipelines, injection wells), simpler operations, and its ability to 
capitalize on existing facilities. This sub-section identifies outstanding issues that require further clarification 
or study to pursue DPR. 


4.1.2.1 Regulatory Considerations for DPR 


The most significant hurdle to the pursuit of a DPR project is the lack of regulatory certainty around how both 
forms of DPR (raw water augmentation and treated water augmentation) will be permitted. Regulations for 
both forms of DPR are being developed and are anticipated by December 2023. The Regulatory Compliance 
Strategy TM describes anticipated elements of future DPR regulations based on recent publications from 
DDW and the California DPR Expert Panel. One significant unknown is the level of treatment required for 
DPR projects, including future pathogen log removal requirements. To date, Valley Water has tested a pilot 
ozone/BAF system as potential pretreatment for a downstream FAT train. This train has been evaluated in 
previous testing and shown to provide a reliable degree of performance for DPR (Pecson et al. 2017). This 
train was also identified by the California DPR Expert Panel as a potential future option for DPR (State Water 
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Resources Control Board 2016). Greater clarity on the minimum requirements for DPR—and the suitability of 
the ozone/BAF/MF/RO/UV-AOP treatment train—should be available by 2023. 


4.1.2.2 Treatment Considerations for DPR 


This sub-section summarizes several treatment considerations, including ozone/BAF, RO and UV/AOP, data 
integration and control, and AWPF source water. 


Ozone/BAF. Valley Water has gained valuable experience with ozone/BAF process through previous piloting 
work. Additional ozone/BAF testing may benefit the permitting of a future DPR system in the following ways. 


+ Evaluating ozone control systems: One finding from the ozone/BAF pilot testing was that ozone dosing 
control was difficult to achieve due to several potential factors. Additional testing will allow Valley Water 
to evaluate different monitoring and control systems, gain additional proficiency with the process, and 
use that information to help inform a potential future full-scale facility. 

+ — Assessing the impact on downstream processes: Incorporating ozone/BAF into a FAT train provides 
numerous benefits, including enhanced performance of the downstream MF/ultrafiltration (UF) and RO 
processes. For example, the City of San Diego has been able to design its future full-scale UF systems 
with significantly higher flux rates as a result of ozone/BAF pretreatment. The City of San Diego’s ability 
to make this decision stemmed from its extensive demonstration testing, which included an assessment 
of membrane performance. Additional benefits of ozone/BAF include longer intervals between 
membrane cleanings and cleans-in-place, decreased backwash frequency, and reduced dependence on 
chloramines for performance. 

« Evaluating benefits for ROC: Ongoing work on ROC management is evaluating several options including 
ROC treatment (Mitch et al. 2017). The ROC ozone treatment option is challenging due to the difficulty of 
introducing sufficient ozone into the high-TOC ROC stream. Applying ozone to the AWPF feedwater 
(instead of the ROC) would use similar amounts of ozone overall, assuming that the ozone is applied in 
proportion to the TOC in the water being treated. At this location, however, the ozone will provide 
numerous benefits in terms of disinfection, chemical control, and membrane performance. Further, 
reducing the level of toxic contaminants in the RO feed will also reduce the concentrations in the ROC, 
and may reduce the need for downstream ROC treatment. 


RO and UV/AOP. The same considerations discussed in Section 4.1.1 related to the RO and UV/AOP. 
systems also apply for DPR. 


Data Integration and Control. One of the challenges of PR systems that do not use an environmental buffer 
is the loss of time to respond to issues that might impact the quality of the water. Consequently, DPR 
systems will likely be forced to meet more stringent requirements for process monitoring and control than 
GWR systems. One major challenge will be integrating the numerous monitors that measure process 
performance and developing control systems that can use this information to rapidly make decisions. This 
knowledge gap has been identified by the Water Research Foundation as a potential high-priority topic for 
DPR. Demonstration DPR treatment train testing will allow Valley Water to gain experience with integrating 
high-frequency data and developing rapid and reliable control systems, while demonstrating to DDW its 
ability to operate a complex and highly engineered treatment system. 


AWPF Source Water. The level of treatment that will be required for source waters to DPR facilities remains 
uncertain, though the DPR Expert Panel recommended that high-quality source waters will further ensure the 
reliability of the downstream AWPF. The DPR Expert Panel recommended that DPR facilities receive source 
waters that have undergone both biological nutrient removal (e.g., nitrification/denitrification) and tertiary 
filtration (State Water Resources Control Board 2016). This recommendation is in line with previous DPR 
guidance (Tchobanoglous et al. 2015). 
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Another priority DPR research topic is characterizing pathogen concentrations in raw wastewater and their 
reduction through WWTPs. To date, numerous IPR projects have sought and gained pathogen log removal 
credits through WWTPs. As the industry gains a better understanding of the factors influencing pathogen 
removal through WWTPs, site-specific studies are anticipated to be required for pathogen crediting (instead 
of relying on literature values). Given the high degree of biological treatment and filtration provided at the 
SJ/SC RWF, it is likely that pathogen LRVs can be demonstrated through tertiary treatment. These credits are 
essentially free because they are associated with an existing process. These would apply toward the overall 
pathogen reduction requirements and offset the need for additional treatment barriers. 


4.1.2.3 Source Control 


The same source control considerations discussed in Section 4.1.1 will also apply in DPR settings. Source 
control is one of the six priority research topics being pursued by California to inform future DPR regulations. 
Accordingly, new recommendations for DPR source control should be forthcoming; DPR source control 
requirements are anticipated to be more robust than IPR source control programs. 


4.1.2.4 Source Water Availability 
The same source water availability considerations discussed in Section 4.1.1 will also apply in DPR settings. 


4.1.2.5 ROC Management 
The same ROC management considerations discussed in Section 4.1.1 will also apply in DPR settings. 


4.2 Project Requirements 

Project requirements will vary widely depending on the project alternative(s) selected. Key considerations will 

include: 

+ Updates to NPDES permits, such as petitions to change in place of use 

+ Modifications to recycled water permits, tentative orders, etc. 

+ Assessment of pipeline alignments, right-of-way requirements, easements and construction impacts 

* Determination of environmental report requirements, including potential flows for environmental benefit 

* Thorough evaluation of the system receiving PR water, such as the groundwater basin or distribution 
system 

« Comprehensive identification of facilities needed, including land acquisition, capital, and O&M costs 


4.3 Resource Gaps 


Recycled water facilities contain treatment processes that are familiar to water and wastewater operators. 
PR facilities incorporate advanced treatment processes with specific actions or monitoring (e.g., critical 
control points) that may require additional training and certification. The California Water Environment 
Association, in collaboration with California-Nevada Section of the American Water Works Association, is 
developing a training and certification program for advanced water treatment operators. While the details of 
the program are still in development, this type of training and certification will be applicable to potential PR 
alternatives. 
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Section 1: Introduction 


This Geotechnical Preliminary Study Technical Memorandum (GTM) presents a discussion of geologic, 
geotechnical, and environmental conditions at a project site being considered for a recycled water treatment 
facility. The project site is generally known as Recycle Hill and is one of four closed areas within the City of 
Sunnyvale municipal solid waste (MSW) landfill, located directly south of the Sunnyvale Water Pollution 
Control Plant (WPCP). The City of Sunnyvale is the owner and operator of record for the Sunnyvale Landfill 
and currently monitors the landfill under the Sunnyvale Landfill Postclosure Maintenance Plan (SCS 2012). 
The discussions, interpretations, and conclusions presented in this GTM are intended to support a feasibility 
assessment and the planning required to proceed with the siting, design, and construction of new facilities 
for a recycled water treatment plant near West Caribbean Drive and Borregas Avenue in Sunnyvale, 
California, as shown on Figure 1-1. 


Figure 1-1. Site location map 
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1.1 Background and Scope 


The purpose of this GTM is to review available geologic, geotechnical, and geoenvironmental information to 
support a feasibility assessment to use the project site for constructing a new recycled water treatment plant 
after the landfill waste is removed. This GTM is general in nature and is not intended for the analysis, design, 
and construction of new buildings and facilities at the proposed treatment plant site. Geotechnical 
interpretations for the project include: 


* an overview of the regional geologic and seismic setting 
* generalized discussion of the subsurface soil and groundwater conditions 
* anassessment of geologic hazards 


* assessment of geoenvironmental conditions related to soil and groundwater contamination below and 
adjacent to the closed landfill. 


In May 2018, a geotechnical engineer completed a site reconnaissance around Recycle Hill and by walking 
on the mound slopes to note the overall slope condition and evidence of creep, slope failure, or erosion. 


Geotechnical conditions are presented to discuss general considerations for the design and construction of 
possible foundation schemes. Geotechnical recommendations for final design should be based on a detailed 
geotechnical investigation, laboratory testing program, and geotechnical analysis that more specifically 
addresses preliminary layouts of treatment plant facilities. 


Geoenvironmental conditions are presented to identify the known soil and groundwater conditions related to 
the release of hazardous materials into the environment and how those releases could impact the future 
development of Recycle Hill. 


1.1.1 Geotechnical and Geologic Data Review 


The team prepared and submitted a data request to the Santa Clara Valley Water District (Valley Water) and 
the City of Sunnyvale. The data requested and received are summarized in Attachment A. 


Two sets of geotechnical borings drilled for earlier investigations at the proposed WPCP administration 
building site were reviewed for the preparation of this GTM. The boring logs were included in a work plan for 
a new geotechnical investigation for the proposed administration building (Geosyntec 2017) and in the 
geotechnical study for new improvements at the WPCP (Fugro 2016). These reports provided seven 
geotechnical borings as performed by Subsurface Consultants, Inc. (SCI 1992) and Fugro Consultants, Inc., 
(Fugro 2016) that are near the proposed recycled water treatment plant site. These seven borings and the 
proposed administration building site are located at the north edge of the proposed recycled water plant site 
(Figure 1-1). Asummary of the borings is presented in Table 1-1. 
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Table 1-1. Summary of Reviewed Geotechnical Borings 


Approximate Depth Approximate Depth Approximate Depth 
Approximate Ground to Bottom of Approximate Depth to Top of to Bottom of 

Surface Elevation Boring? to Groundwater? | Observed Refuse | Observed Refuse*® 
Boring?) Date Drilled (ft) (ft) (f) (ft)? (ft) 
1B-6 July 1992 3.3¢ 31 12 2.5 11.5 
1B-7 July 1992 3.3° 31 14 8.5 16.0 
1B-8 July 1992 3.76 31 12 0 16.5 
TB-10 July 1992 3.8¢ 101 14 NA NA 
B-12 October 2014 107.0 +/-4 51.5 12.5 2.5 11.0 
B-13 October 2014 107.0 +/-4 101.5 13.0 2.5 14.0 
B-14 October 2014 106.0 +/-4 51.5 Not observed 2.5 6.5 


a. Borings TB-6 through TB-10 from SC! 1992; borings B-12 through B-14 from Fugro 2016. 

b. Depths given as measured from existing ground surface at time of drilling. 

c. The exact elevation datum used on reviewed SCI boring lags is unknown. 

d. Datum noted on Fugro boring logs is assumed to be NAVD88 +100 feet, as is common practice at locations where NAVD88 is near 0 ft. 


1.1.2 Environmental Data Review 


Existing geoenvironmental data, reports, and studies performed at or near Recycle Hill were reviewed and 
used in the preparation of this GTM. The data included groundwater level and quality data, landfill leachate 
and gas collection systems data, and soil boring data. Valley Water and the City of Sunnyvale provided 
several documents related to the site, including the primary documents used in the geoenvironmental 
investigation. These two documents are the City of Sunnyvale Landfill Postclosure Maintenance Plan (SCS. 
2012) and the Annual Self-Monitoring Report: Corrective Action Program, City of Sunnyvale Landfill (Ulrick 
2018). 


An Internet search for information related to Recycle Hill was conducted to determine offsite soil and 
groundwater conditions that could potentially have an impact on future site development. The State Water 
Resources Control Board’s (Water Board) GeoTracker website is a data management system for sites that 
impact, or have the potential to impact, water quality in California, with emphasis on groundwater. 
GeoTracker contains records for sites that require cleanup, such as leaking underground storage tank (LUST) 
sites, U.S. Department of Defense sites, and cleanup program sites. GeoTracker records for the subject site 
pertained to monitoring of groundwater, leachate, and surface water for the Sunnyvale landfill that provided 
groundwater level data and water quality data (Sunnyvale Landfill Self-Monitoring Reports, Corrective Action 
Program, 2005 through 2017). No other subsurface information, such as boring logs, was available in the 
GeoTracker data. 


The specific GeoTracker site name for the Sunnyvale Landfill is “Sunnyvale Solid Waste Disp 
(L10003423381).” GeoTracker data from several of the sites were used in this study and are further 
discussed in Section 2.2.4. 


1.1.3 Regional Geologic Setting 


The project site at Recycle Hill is located at the north end of broad alluvial fans that slope gently to the north 
from highland areas surrounding the southern Santa Clara Valley. The Holocene-age alluvial deposits, 
formed on a broad flat plain at the margin of San Francisco Bay, are distinctly fine-grained sand, silt, and 
clay and referred to as alluvial fan (Qhaf) and basin deposits (Qhb) (Figure 1-2, Brabb et al. 2000). The site is 
underlain by silty clay fan deposits that merge northward (and locally overlie) with estuarine organic clay and 
silty clay generally referred to as Bay Mud (Qhbm). The alluvial fan basin deposits in the project area contain 
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carbonate nodules or concretions and iron staining indicative of the mixing of fresh water and sea water at 
the bay margin interface (Brabb et al. 2000). Basin deposits are very fine silty clay deposits that reached the 
distal edge of the alluvial fan. 


The project site is bounded on the west by artificial levees (alf) that border Moffett Channel, which drains 
northward between salt ponds to reach Guadalupe Slough. Recycle Hill is a 40-foot-high mound representing 
one of four cells of the closed City of Sunnyvale MSW landfill. Nearby geotechnical borings encountered 9 to 
14 feet of artificial fill overlying lean clay, lean clay with sand, and sandy lean clay. The clay deposits 
represent the Holocene distal alluvial fan deposits (SCI 1992; Fugro 2016). Soft Bay Mud (Qhbm) was not 
encountered in these borings located on the north side of Recycle Hill or in borings located 500 feet north 
within WPCP (Fugro 2016). 


Long 


Figure 1-2. Regional geologic map 
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1.1.4 Regional Seismic Setting 


Recycle Hill is in a seismically active region near the boundary between two major tectonic plates—the Pacific 
Plate to the southwest and the North American Plate to the northeast. The relative movement between the 
Pacific Plate and the North American Plate generally occurs across a 50-mile-wide zone extending from the 
San Gregorio Fault in the southwest to the Great Valley Thrust Belt in the northeast. Strain produced by the 
relative motions of these plates is relieved by right lateral strike slip faulting on the San Andreas Fault Zone 
and related faults (San Gregorio, Calaveras, and Hayward), and by vertical reverse slip displacement on the 
Great Valley and other thrust faults in the central California area. 


Strong ground shaking at the project area could occur from an earthquake on any one of the active regional 
faults shown on Figure 1-3. The San Andreas Fault, the dominant tectonic feature of the San Francisco 
Peninsula, is the primary structure within the broad transform boundary that accommodates right lateral 
motion between the North American and Pacific tectonic plates. The United States Geological Survey (USGS) 
2014 Working Group on California Earthquake Probabilities (2014 WGCEP) has concluded that there is a 72 
percent probability of a strong earthquake (maximum moment magnitude [Mw] = 6.7) occurring in the San 
Francisco Bay region over the next 30 years, starting in 2014 (2014 WGCEP 2015a). Additionally, the 2014 
WGCEP (2014 WGCEP 2015b) has concluded that within the next 30 years (starting in 2014) the probability 
of a strong earthquake (Mw 2 6.7) occurring on regional faults is: 

+ 33 percent for the North San Andreas Fault Zone 

+ 32 percent for the Hayward-Rodgers Creek Fault Zone 

+ 25 percent for the Calaveras Fault Zone 
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Figure 1-3. Regional fault map 
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Active faults in California have been divided into activity categories by the California Geological Survey (CGS) 
based on their predicted activity and ability to generate strong earthquakes: 


+ Type A faults, which generally have higher and more well-defined slip rates and well-defined recurrence 
intervals 


+ Type B faults, which generally have well-defined slip rates but poorly constrained recurrence intervals 


Type A faults are commonly considered more active (generally with higher slip rates) and/or capable of 
generating larger earthquakes than Type B faults. USGS has divided the major active faults in the San 
Francisco Bay Area into segments based on work by the 2007 WGCEP (WGCEP 2008). Based on this 
segmentation, various fault rupture scenarios were developed that include earthquakes and rupture of 
segments of the individual faults in varying segment combinations, i.e., rupture of one segment by itself or 
rupture of two or more segments concurrently. These scenarios result in differing earthquake and fault 
parameters for each of the potential segment combinations. 


Both Type A and Type B faults that are mapped in the region are summarized in Table 1-2. The nearest Type 
A faults to the project site are the Peninsula segment of the San Andreas Fault, passing about 10.5 miles to 
the southwest, and the Hayward Fault, located 7.2 miles to the east. The distance to significant active faults 
and fault segments from the approximate center point of the project area, CGS assigned fault type (A or B), 
estimated maximum magnitude earthquake, and 30-year probability of a Mw 26.7 earthquake on the fault or 
fault segments, are summarized in Table 1-2. 


ant Active and Potent ive Faults 
Distance Estimated | 30-Year Probability of 
to Faulta Earthquake | Mw >6.7 Earthquakec 
Fault Name (miles) Magnitudeb (percent) 
Active Type A Faults 
North San Andreas segments: Offshore, North Coast, Peninsula, Santa Cruz Mountain 10.5 7.9 
North San Andreas Segments: Peninsula, Santa Cruz 10.5 be) 
North San Andreas Segment: Peninsula 10.5 7.2 ae 
North San Andreas Segment: North Coast 16.7 be | 
Hayward-Rodgers Creek: Rodgers Creek, North and South sections 7.2 7.3 
Hayward-Rodgers Creek: North and South sections 8.7 7.0 
Hayward-Rodgers Creek: South Section 8.7 6.8 % 
Hayward-Rodgers Creek: North Section 30.2 6.6 
Calaveras: North 11.6 6.9 
Calaveras: North, Central 11.6 7.0 25. 
Calaveras: North, Central, South 11.6 7.0 
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ant Active and Potentially Active Faults 


Distance Estimated | 30-Year Probability of 
to Faulta Earthquake | Mw >6.7 Earthquakec 
Fault Name (miles) Magnitudeb (percent) 
Potentially Active Type B Faults 
Monte Vista-Shannon 7.6 6.5 1 
San Gregorio: Connected «© 10.3 75 5 
Mount Diablo Thrust 21.9 6.7 3 
Green Valley Connected « 33.3 6.8 - 


a. Fault-to-site distances based on the 2008 updated National Seismic Hazard Mapping program (Petersen et al. 2008) and 2008 National 
Seismic Hazard Maps: Fault Parameters website (USGS 2018) at https://earthquake.usgs.gov/cfusion/hazfaults_ 2008 _search/. 

b. Maximum earthquake magnitude: The maximum earthquake that appears capable of occurring under the presently known tectonic 
framework, magnitude listed is “Ellsworth-B” magnitude from USGS OF2007-1437 (Supporting Documentation for the Uniform California 
Earthquake Rupture Forecast, Version 2 (UCERF 2) (WGCEP 2008). 

c. 30-year probability of My > 6.7 earthquake based on 2014 WGCEP (2014 WGCEP 2015b). 

d. San Gregorio Fault analyzed as a Type A fault by the 2007 WGCEP (WGCEP 2008). 

. The term “connected” means that the USGS (WGCEP) analyses of potential rupture and maximum magnitude for that fault is looking at a 
maximum event (rupture) anywhere along the entire length of the fault (i.e., segments all connected) as opposed to analyses of rupture 
and magnitude because of earthquake events as related to individual segments of the fault. 


1.1.5 Site Location and Past Use 


The site of the Sunnyvale landfill was originally a flat, bayward-sloping plain with the surface elevation at or 
near mean sea level. In the 1920s, waste material, including municipal waste, construction debris, and non- 
hazardous industrial and commercial waste was placed directly onto the ground surface. The waste was 
formed into four hills: West Hill, Recycle Hill, South Hill, and East Hill. Waste was received at the landfill until 
September 1993, and the landfill was capped in 1994 in accordance with an approved Closure Plan 
submitted in 1990. The landfill cap consisted of a minimum 4-foot-thick cover (1- to 2-foot foundation layer, 
1.0- to 1.5-foot low-permeability clay, and 1.0- to 1.5-foot vegetative topsoil). The topsoil was seeded with 
native grasses and irrigated (RWQCB 2004). 


The landfill is currently in its post-closure monitoring and maintenance phase and is required to comply with 
many federal, state, and local regulations administered by the U.S. Environmental Protection Agency (EPA), 
California Air Resources Board, Regional Water Quality Control Board (RWQCB) San Francisco Region, 
CalRecycle, Bay Area Air Quality Management District (BAAQMD), and Santa Clara County Department of 
Environmental Health (RWQCB 2004). 


1.1.6 Site Conditions 
This section describes site conditions, including geotechnical conditions and the hydrogeologic setting. 


1.1.6.1 Geotechnical Conditions 


Recycle Hill is one of four units of the City of Sunnyvale Landfill and is bounded by the WPCP and associated 
access and parking area to the north; paved roadways on the east and south sides; and Moffett Channel on 
the west. Recycle Hill measures approximately 750 feet x 500 feet and 40 feet high. The landfill perimeter is 
at elevation +2 and rises to elevation +43 feet where a narrow top measures about 20 feet wide x 250 feet 
long. The landfill side slopes are inclined at about 22 to 25 percent (4:1 slope) and are generally uniform. A 
narrow dirt track road extends from the northwest corner to the top. The landfill mound is covered with low 
grasses and enclosed by chain-link fence. 
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At the Recycle Hill landfill artificial fill is used as cover soil and also underlies the adjacent roadways and 
parking areas at the WPCP. Geotechnical borings on the north side of Recycle Hill (and throughout the 
WPCP) indicate that the subsurface soils beneath the landfill consist of medium stiff to very stiff lean clay, 
sandy clay, and silty clay deposits to depths of 100 feet. One or two thin interbeds (approximately 5 feet 
thick) of medium-dense to dense silty sand, clayey sand, and poorly graded sand occur below a depth of 35 
feet in most borings. Boring logs reviewed are inadequate to interpret the exact depth and thickness of 
these geologic units beneath Recycle Hill. Geotechnical borings were performed by Fugro Consultants, Inc. 
(Fugro 2016) and Subsurface Consultants, Inc. (SCI 1992) for the proposed administration building at the 
north side of the Recycle Hill site. No geotechnical information is available below the existing landfill. Our 
estimation of the geologic profile at the site based on the limited available data includes a blanket of 
artificial fill and probable refuse debris outside of the assumed landfill area to depths up to 15 feet below 
existing grade (SCI 1992; Fugro 2016), overlying predominantly stiff clay deposits to the maximum depth 
explored of 100 feet. 


Artificial Fill (af). The closed landfill mound has a minimum of 4 feet of artificial fill cover (RWQCB 2004). 
The flat areas surrounding the landfill are underlain by fill to support the local roadways and parking areas in 
the developed areas. Fill encountered in borings on the north side of Recycle Hill consists of clayey gravel, 
silty lean clay, and fat clay measuring 4 to 9 feet thick that in turn overlies landfill waste extending to depths 
of 9 to 15 feet nearest to the north landfill mound (SCI 1992; Fugro 2016). 


Bay Mud (Qbm). Holocene-age Bay Mud is mapped north of the site beneath the salt ponds and wastewater 
oxidation ponds (Figure 1-2; Brabb et al. 2000). The Bay Mud interfingers with and grades into the fine- 
grained deposits at the distal edges of the Holocene alluvial fans that border southern San Francisco Bay 
(Brabb et al. 2000). Soft, saturated estuarine mud comprising lean clay, fat clay, and silty clay was not 
encountered in borings drilled near Recycle Hill, suggesting that Bay Mud deposits do not underlie the 
project site. 


Basin Deposits (Qhb). Basin deposits encountered in the nearby deep geotechnical borings predominantly 
comprise clay with thin interbeds of fine-grained sand. Lean clay, sandy lean clay, and rare fat clay are 
generally stiff to very stiff, and locally hard, to the maximum depth of investigation (101 feet) (SCI 1992; 
Fugro 2014). The thin interbeds of granular soils comprise medium-dense to dense sandy clay, silty sand, 
poorly graded sand with silt, and minor well-graded sand with gravel. The thickness of the alluvial fan 
deposits (Qhaf, Qhb) is greater than the exploration depth (100 feet). 


11.6.2 Hydrogeologic Setting 


The site overlies the very northern portion of the Santa Clara subbasin of the Santa Clara Valley Groundwater 
Basin, Basin 2-9.02 (DWR 2003). The Santa Clara subbasin is within a structural trough parallel to the 
northwest trending Coast Ranges. The Diablo Range and Santa Cruz Mountains form the basin boundary on 
the west and east, respectively. The basin extends from the northern border of Santa Clara County to the 
groundwater divide near the town of Morgan Hill, approximately 25 miles. The valley is drained to the north 
by tributaries to San Francisco Bay including Coyote Creek, the Guadalupe River, and Los Gatos Creek. 
Annual precipitation for the Santa Clara basin ranges from less than 16 inches in the valley to more than 28 
inches in the upland areas. The water-bearing formations of the Santa Clara subbasin include Pliocene- to 
Holocene-age continental deposits of unconsolidated to semi-consolidated gravel, sand, silt, and clay. Two 
members form this group—the Santa Clara Formation of Plio-Pleistocene age and the younger alluvium of 
Pleistocene to Holocene age (DWR 2003). The younger alluvium is the primary shallow water-bearing 
deposits of interest in this study. The younger alluvium extends from the ground surface to a depth of 
approximately 1,000 feet beneath the site. The younger alluvium interfingers with the fine-grained marine 
clays deposited during the periodic incursions of the San Francisco Bay (McLaren 1987). Figure 1-3 provides 
a generalized schematic of the aquifer system underlying the site. 
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Alternating fine- and coarse-grained deposits underlie the site. The coarse-grained water-bearing deposits 
have been divided into an Upper Aquifer Zone and a Lower (or Deeper, as shown on Figure 1-4) Aquifer Zone 
based on the conditions of groundwater occurrence. Groundwater-bearing deposits within 100 feet of the 
ground surface compose the Upper Aquifer Zone and can be confined, semi-confined, and unconfined 
(McLaren 1987). 
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Figure 1-4. Aquifer conceptual model 
Source: McLaren 1987. 


Section 2: Site Conditions 


This section presents a discussion of the site-specific geotechnical conditions, geologic hazards, and 
geoenvironmental conditions at the proposed recycled water treatment plant site. This discussion is based 
on available published geologic reports and geotechnical boring logs for the immediately adjacent 
administration building (proposed) site and the Sunnyvale WPCP. 


2.1 Geotechnical Conditions 


Site-specific geotechnical conditions and geohazards are estimated from various sources and presented 
below. A thorough geotechnical investigation, laboratory testing, and engineering analysis will be required to 
address these issues and develop recommendations for the design of new facilities. 


2.1.1 Strong Ground Shaking 


The Recycle Hill site is relatively close to multiple faults as shown on Figure 1-3 and presented in Table 1-2. 
The closest faults to the site are the Hayward Fault, Monte Vista-Shannon Fault, and San Andreas Fault, 
which are considered capable of generating earthquakes of Mw 7.3, 6.5, and 7.9, respectively. Strong 
ground shaking at the site will result from a large earthquake on any of the regional faults presented 

in Table 1-2. 


2.1.2 Fault Rupture 


No active or potentially active faults are known to cross the site. Consequently, the hazard posed by ground 
rupture due to fault offset is considered very low. 
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2.1.3 Groundwater Depth 


Groundwater levels at the northern end of the Recycle Hill site observed during geotechnical drilling (1992 
and 2014) vary between approximately 10 and 15 feet below existing grade. Given the proximity of the site 
to the San Francisco Bay, it is likely that groundwater levels fluctuate with the tides, but with damped 
magnitude and time delay. Depending on the scope of the proposed improvements, this tidal-groundwater 
relationship should be evaluated during the design-level geotechnical investigation. Table 2-1. below 
summarizes the observed groundwater conditions from the SCI and Fugro investigations. 


Table 2-1. Summary of Groundwater Readings 


Approximate Approximate Approximate 
Date of Ground Surface Elevation Depth to Groundwater Groundwater Elevation 

Boring Groundwater Reading (ft) (ft) (fe 
SCI, TB-6 7/14/1992 3.3¢ 12 8.7 

SCI, TB-7 7/17/1992 3.3¢ 14 -10.7 
SCI, TB-8 7/14/1992 3.7¢ 12 8.3 

SCI, TB-10 7/14/1992 3.8¢ 14 -10.2 
Fugro, B-12 10/2/2014 107.0 +/-4 12.5 5.5 
Fugro, B-13 10/3/2014 107.0 +/-4 13.0 6 
Fugro, B-14 Not observed 106.0 +/-4 Not observed NA 


. Depths given as measured from existing ground surface at time of drilling. 
. Approximate groundwater elevation normalized to NAVD88. 
The exact elevation datum used on the SCI boring logs is unknown. 


aes D 


Datum noted on Fugro boring logs is assumed to be NAVD88 +100 feet, as is common practice at locations where NAVD88 is near O ft. 


Groundwater levels are expected to rise commensurate with 2 to 8 feet of sea level rise projections for the 
San Francisco Bay Area (BCDC 2017) at the site within a 50-year design life. A detailed estimate and 
discussion of groundwater elevation with respect to sea level rise should be included during future 
geotechnical analysis of the site addressing specific facilities. 


2.1.4 Liquefaction 


Liquefaction is a phenomenon wherein a temporary reduction of soil shear strength occurs because of 

increases in pore pressure that result from cyclic loading of soils during earthquakes. In general, saturated, 

loose to medium-dense sands and silty sands that are within about 50 feet of the ground surface are most 

susceptible to liquefaction. Consequences of liquefaction can include: 

+ Partial to total loss of support for foundations underlain by the liquefied soils 

« Sudden and dramatic settlement indicative of bearing failure, with a large differential subsidence and 
tilting of structures supported above the liquefied layer 

+ Surface settlements due to volumetric compression of the liquefied layer or due to loss of liquefied 
material as a result of sand boils or lateral-spreading accompanying liquefaction 

+  Downdrag forces developed along the sides of deep foundations and below-grade structures due to the 
settlement of the liquefied layer and any other soil strata present above the liquefied layer 


+ Lateral spreading of the ground surface where liquefaction occurs on or near slopes causing significant 
lateral forces on below-grade structures or utilities 
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The site is located in areas mapped by USGS (Knudsen et al. 2000) and CGS (CGS 2006) as having high 
susceptibility to liquefaction; however, the USGS/CGS interpretation is not site-specific. The reviewed data 
do not indicate the presence of sandy soils that are prone to liquefaction. Preliminarily, based on the limited 
available data reviewed, the site does not appear to be highly susceptible to liquefaction; however, further 
investigation is required to perform a detailed site-specific liquefaction assessment. 


2.1.5 Lateral Spread 


Lateral spreading is a liquefaction-induced lateral ground deformation failure in which near-surface soils 
move down-slope or toward a nearby free face such as a stream channel, embankment, or shoreline. 
Because of the anticipated lack of a continuous layer of liquefiable soils, the level topography of the site, 
and the levee confining the site along the east side of the Moffett Channel, our preliminary assessment is 
that the potential for lateral spreading toward the channel is considered low. Further investigation including 
an assessment of the levee design and construction is required to confirm this preliminary assessment. 


2.1.6 Dynamic Settlement (Densification) 


In addition to settlements caused by post-liquefaction volumetric reconsolidation of saturated soils 
(liquefaction), dynamic settlements due to volumetric contraction (densification) of non-saturated soils 
(above the water table) may also occur during strong ground shaking. The limited available data reviewed do 
not indicate a significant potential for dynamic settlement assuming that existing landfill material is 
mitigated in some manner; however, further investigation is required to confirm this preliminary assessment. 


2.1.7 Consolidation Settlement 


Consolidation settlements may occur in softer clayey geologic layers with additional fill or structural loads. 
The magnitude of settlement will depend on the physical extent and geotechnical properties of susceptible 
layers and may occur over several decades. Reviewed data indicate relatively stiff clays below the existing 
landfill, showing low potential for significant consolidation settlements; however, further investigation is 
required to confirm this preliminary assessment. 


2.1.8 Landslides/Slope Instability 


Assuming that the landfill is removed prior to construction, the relatively flat terrain of the Recycle Hill site is 
not subject to hazards associated with slope instability or seismically induced landslides. 


2.1.9 Tsunami 


Tsunami inundation modeling results (CGS 2009) indicate that wave run-up would occur along several of the 
nearby channels, including Guadalupe Slough. The tsunami models are based on very large earthquake 
scenarios on nearby sources such as Point Reyes Thrust Fault and Rodgers Creek-Hayward faults, and 
distant sources, including the Cascadia, Aleutians, and Japan subduction zones. Based on this modeling, the 
predicted wave run-up extends about 0.7-miles up Guadalupe Slough and does not reach the mouth of 
Moffett Channel (CGS 2009). Tsunami wave height and predicted run-up should be verified during the 
geotechnical investigation. 


2.1.10 Sea Level Rise 


Sea level rise from global climate change is a significant concern for structures built near tidal bodies of 
water and is additive to other forms of water level rise, such as storm surge, storm waves, tsunami, or El 
Nifo effects. The Recycle Hill site is in the immediate vicinity of tidally influenced channels. Sea level rise 
inundation maps for Santa Clara County identified that most of the salt pond berms are constructed to 
elevations higher than mean higher high water (MHHW, extreme tide scenario) +24 inches (BCDC 2017) and 
generally protect the nearby low-lying areas. However, the MHHW +36-inch scenario results in the salt pond 
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and other levees being overtopped and inundation of the WPCP and commercial areas south of Caribbean 
Drive. Higher sea level rise scenarios would further impact the project site. Future grading of the site and 
adjacent levees should consider sea level rise. In addition, sea level rise will likely raise the groundwater 
level at the site comparable to sea level rise projections of 12 to 36 inches considered reasonable for the 
San Francisco Bay Area by 2100, although projections near 66 inches are possible (BCDC 2017). Sea level 
rise effects should be reviewed with current projections during the geotechnical investigation to support 
planning for the proposed project grade and groundwater levels. 


2.1.11 Corrosion 


Corrosive soils and corrosive saline groundwater can cause damage to structures, foundations, and buried 
utilities and can also increase required maintenance. Depending on the degree of corrosivity of subsurface 
soils, concrete, reinforcing steel in concrete structures, and bare metal structures exposed to these soils can 
deteriorate, eventually leading to structural failure. Typically, at a site this close to the Bay, uncoated steel 
may be susceptible to corrosion. Corrosion mitigation measures may be required for any ferrous materials 
exposed to the surrounding soils (e.g., steel beams, rebar, driven steel H-piles, etc.). 


The actual corrosion potential of soils underlying the Recycle Hill site should be evaluated during the final 
geotechnical investigation. 


2.2 Geoenvironmental Conditions 


This section summarizes the soil and groundwater conditions (collectively referred to herein as the 
geoenvironmental conditions) of Recycle Hill and its surrounding areas as they relate to hazardous materials 
released to the subsurface resulting from historic landfill operations. The summary is focused primarily on 
groundwater conditions, as there are little data related to the very thin to nonexistent unsaturated zone 
between the landfill refuse and the groundwater. 


The City of Sunnyvale is the owner and operator of record for the Sunnyvale Landfill and currently monitors 
the landfill under the Sunnyvale Landfill Postclosure Maintenance Plan (SCS 2012). The plan was prepared 
in accordance with Title 27 of the California Code of Regulations (27 CCR). The monitoring system consists 
of groundwater monitoring wells used to collected level and water quality data, surface water monitoring 
points used to measure surface flows and water quality, a leachate monitoring and collection system used to 
collect landfill leachate and monitor leachate levels, and a landfill gas collection system used to collect 
landfill gas generated during waste decomposition. Figure 2-1 shows the various Sunnyvale Landfill 
monitoring station locations, with Recycle Hill outlined with an orange dashed line. San Francisco RWQCB 
Order R2-2004-0030, adopted May 19, 2004, implements a Corrective Action Program Self-Monitoring 
Report (CAP SMR) for the Sunnyvale Landfill. The CAP SMR is prepared annually for the landfill to document 
compliance with the post-closure plan and current site conditions. The principal objectives of the CAP SMRs 
are to: 


+ Verify the continued hydraulic capture of groundwater beneath the landfill, as defined in the CAP 


+ Report the results of field monitoring and laboratory analyses of the physical and chemical 
characteristics of the groundwater, surface water, and leachate at the landfill 
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Figure 2-4. Sunnyvale Landfill monitoring points 
Source: Ulrick & Associates 2018. 
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2.2.1 Onsite Groundwater Conditions 


There are 31 groundwater monitoring wells at the landfill that are used to measure groundwater levels on a 

semi-annual basis (Ulrick 2018), as shown on Figure 2-1. Thirteen of the 31 wells are included in the water 

quality monitoring program that is performed on an annual basis (G-4, G-5, G-6, G-7, G-8, G-10, G-11, G-13, 

G-15, G-20, G-21, G-22, and G-28). The 13 water quality wells are monitored for: 

+ Field parameters: turbidity, electrical conductivity, pH 

+ — Inorganic parameters: chloride, chemical oxygen demand (COD), biochemical oxygen demand (BOD), 
ammonia, ammonia-nitrogen, total Kjeldahl nitrogen, nitrate + nitrile nitrogen, and total nitrogen 

+ Organic parameters: total phenols, fuel additives (benzene, toluene, ethylbenzene, and xylene [BTEX] 
and methyl tert-butyl ether [MTBE]), and volatile organic compounds (VOC) 


Wells G-20, G-21, and G-22 are along the perimeter of Recycle Hill, and the water level and water quality 
data from these wells best represent groundwater conditions beneath Recycle Hill. The depth to water and 
groundwater elevations measured at Recycle Hill during the March 2018 monitoring event (Ulrick 2018) are 
summarized in Table 2-2 and depicted on Figure 2-2. Groundwater elevations increase during the rainy 
season because of rainfall recharge and decrease during the dry season due to groundwater discharge to 
sinks (underlying sewers and storm drains) and to evapotranspiration. Leachate and groundwater elevations 
indicate either a similar response to rainfall recharge and discharge or some degree of hydraulic 
communication between leachate and groundwater (Ulrick 2018). Historically, groundwater elevations have 
remained fairly constant at the Recycle Hill monitoring wells (Ulrick 2018). 


Table 2-2. Groundwater Levels at Recycle Hill 


Datum Elevation Depth to Water Groundwater Elevation 
Well Number Date Measured (ft NAVD) (ft) (ft NAVD) 
G-20 3/12/2018 8.99 14.35 -5.36 
G-21 3/12/2018 8.97 15.85 -6.88 
G-22 3/12/2018 3.65 7.40 -3.75 
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Figure 2-2. March 2018 groundwater elevation contours 
Source: Ulrick & Associates 2018. 
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The primary water quality concerns related to the development of Recycle Hill for a water treatment plant are 
those chemicals and constituents that can result in exposure levels to human and environmental receptors 
exceeding regulatory exposure limits during either site construction or operation. It is assumed that 
constituents currently in groundwater can be accepted into the WPCP, as they currently infiltrate into the 
underlying sewer system connected to the WPCP, as discussed below. Additionally, the shallow groundwater 
beneath the site will not be used as a potable water supply, so the exposure to inorganic parameters during 
site construction or operation pose little threat to human health or the environment. The organic parameters 
identified above are the focus of this evaluation, as they must be fully assessed to make informed 
management decisions related to the development of the site. 


As discussed above, water quality data are collected from 13 wells on an annual basis. Water quality data 
for wells G-20, G-21, and G-22 (Recycle Hill wells) are discussed below and summarized in Table 2-3. Note 
only those organic parameters detected at one or more times above the method detection limit are shown in 
the table. All other organic parameters have historically been below detection limits. 


Table 2-3. Groundwater Quality at Recycle Hil 


Result by Year* 
Well Constituent PEL? | MCL 2006/2007 | 2008 | 2009 |2010| 2011 | 2012 | 2013| 2014 | 2015 | 2016| 2017 | 2018 
4,1-Dca 100 | 5 | 08 | 24) ND 35/25 11 | ND | ND) ND ND | ND ND | ND 
6-20 cis-1,2-DcE 200 6 | ND 07 | ND | 11) ND) ND | ND ND | ND ND) ND | ND | ND 
Vinyl chloride 1 | 05 | ND | 16) ND) ND | 43) ND | ND | ND) ND ND | ND ND | ND 
Chiorobenzene to | NA | 13 11 | 06 | ND | 13) 10/ ND 11/14/18) 20 | 20 | 20 
Chioroethane 100 | NA | ND | ND | 15 ND | ND ND | ND | ND | ND 83 ND 39 | ND 
621 1 robemene | 22 | 8 | 08 | 07 | ND ND | ND | ND | ND ND ND ND | ND 09 08 
4,1-DcA 100 | 5 | 06) ND | ND ND | ND ND | ND | ND | ND ND | ND 44 | ND 
Vinyl chloride 1 | 05 | 10 | ND | ND) ND | ND ND | ND | ND) ND ND | ND ND | ND 
4,1-DcA too 5 | 15/10/12 14/11) ND | ND | ND | ND) ND | ND 09 | O7 
4,1-DcE 1 | 6 |170| 98 | 170/186 17.6) 85 | 138 | 13.5 130) 14.2) 12.7 130) 110 
gop POE 23 | 5 |05|/06/|/ ND) ND | 13) nD | 10/14) 12) 15/15) 16 | 14 
ecaiannis 350 200 | 12 14 |) 10) 11/12) ND | ND ND | ND ND) ND | ND | ND 
TCE 2 | 5 |290/ 25/38) 33/37 26| 29/30/28) 32/31 34 | 30 


Notes: 

a. All concentrations are in parts per million 

b. All concentrations are in micrograms per liter 

PEL: permissible exposure limit to airborne contaminant (expressed as an 8-hour total weight average concentration), Cal OSHA 
ND: not detected at or above the method detection limit 

MCL: maximum contaminant level for drinking water in California, March 2018 


Well G-22 has consistently shown the highest VOC concentrations with trichloroethene (TCE) up to 29 
micrograms per liter (ug/L) in 2006, and 1,1-dichloroethene (1,1-DCE) up to 18.6 g/L in 2009; however, 
the 2018 monitoring event indicated much lower concentrations of these constituents, with only 3 ug/L TCE 
and 11 pg/L 1,1-DCE. 
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2.2.2 Onsite Surface Water Conditions 


Three surface water monitoring points, SWM-1, SWM-2, and SWM-3, are used to monitor surface water flows 
within the East Hill portion of the landfill, as shown on Figure 2-1. Surface water enters the landfill at 
locations SWM-2 and SWM-3; downstream surface water monitoring point SWM-1 is located near the 
Baylands Pump Station forebay. Samples are collected from each point on an annual basis (when liquid is 
present) and analyzed for the parameters listed in Table 2-3 for groundwater. VOCs have not been detected 
at the surface water monitoring points since 2007. 


2.2.3 Onsite Leachate Conditions 


A Leachate and Groundwater Management Plan (LGMP) was established at the Sunnyvale Landfill in the 
early 1990s. The LGMP was undertaken in response to an RWQCB directive to provide an engineered 
alternative to the 5-foot separation requirement between MSW materials and the highest anticipated 
groundwater level (RWQCB Order 89-105). The LGMP system consisted of both leachate and groundwater 
extraction points, and was designed to remove accumulated leachate from the refuse mass, collect 
groundwater potentially contaminated with landfill leachate, and reduce groundwater elevations below the 
refuse prism. 


The leachate and groundwater extraction points installed for the LGMP remain in place; however, these 
extraction points are used primarily for liquid-level monitoring and are no longer needed as a primary means 
for hydraulic control. Hydraulic capture is achieved by groundwater flow toward underground sinks (sanitary 
sewer and storm drain pipelines that underlie the landfill waste mass (RWQCB 2004, Ulrick 2018). Eight 
leachate risers extend into rock-lined leachate sumps installed on landfill slopes or on the top decks of the 
landfill, and completed below waste fill elevations. The leachate risers are designated GR-I through GR-8, 
with GR-3 monitoring leachate within Recycle Hill, and are shown on Figure 2-1. Leachate levels are 
monitored on a semiannual basis; leachate quality is monitored annually in accordance with RWQCB Order 
R2-2004-0030. The same suite of analytical parameters for groundwater are used to analyze leachate. 


Leachate quality data for riser GR-3 (Recycle Hill riser) is discussed below and summarized in Table 2-4. Only 
those organic parameters detected at one or more times above the method detection limit are shown in the 
table. All other organic parameters have historically been below detection limits. 


Table Leachate Quality at Recycle 
Result by Year 
Well Constituent MCL | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 
Chlorobenzene NA 1 1.2 0.8 1.5 2.4 1.2 2 1.5 2.2 ND ND 1.2 1.6 
Chloroethane NA ND 1 ND ND ND ND ND ND ND ND ND ND ND 
o 1,4-dichlorobenzene 5 13 1.2 0.8 1 ND ND 1.2 ND 1.4 ND ND 0.8 1 
1,1-DCE 6 ND ND ND 1.3 ND ND ND ND ND ND ND ND ND 
Notes: 


ND: not detected at or above the method detection limit. 
MCL: maximum contaminant level for drinking water in California, March 2018. 


Leachate riser GR-3 has historically had detections of chlorobenzene and 1,4-dichlorobenzene below 3 pg/L. 
The 2018 monitoring event shows detections of chlorobenzene and 1,4-dichlorobenzene at concentrations 
of less than 2 yg/L. The California public health goals for chlorobenzene and 1,4-dichlorobenzene are 70 
and 6 ug/L, respectively. 
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2.2.4 Offsite Groundwater Concerns 


To determine the groundwater conditions offsite of the Sunnyvale Landfill, the State’s GeoTracker website 
was used. Several sites listed on GeoTracker indicate past and current groundwater contamination. 

Figure 2-3 shows several sites around Recycle Hill that are in the GeoTracker database. There is also 
evidence of possible upgradient sources of organic compounds in the groundwater because four of the nine 
reported groundwater organic compounds detected in the 2018 CAP SMR (Ulrick 2018) for the Sunnyvale 
Landfill were reported in groundwater only and not in leachate. Four organic compounds are indicators of 
offsite groundwater contamination because they were detected in groundwater, but not in leachate, 
including: 

+  1,1-dichloroethane (1,1-DCA) 

+  1,4-dichloroethene (1,1-DCE) 

+ Tetrachloroethene (PCE) 

+ Trichloroethene (TCE) 

These compounds are known contaminants in the groundwater at the former 141 Caspian Court 
remediation site (AC BALL MENLO CASPIAN [TO608591628)), located about 400 feet south of the landfill 
near Borregas Avenue (Figure 2-3). Site cleanup at the 141 Caspian Court site was closed in February 2004. 
TCE is a known contaminant in the groundwater at the Lockheed Sunnyvale Plant One Facility (SI1821f605), 
1111 Lockheed Martin Way, located south and southwest of the southwest corner of the landfill (Figure 2-3). 
Contaminants known to exist at the Lockheed site include 1,1,1-trichloroethane, benzene, chromium, 
gasoline, nitrate, PCE, toluene, TCE, and xylene. A groundwater extraction and treatment system has been in 
full operation since 1993. 

The groundwater flow direction at the Lockheed site is to the northeast toward the landfill (Cameron-Cole 
2018). The TCE plume in the shallowest parts of the aquifer (locally known as the First and Second 
Transmissive Zones) appears to extend beyond the Lockheed site boundary but does not reach beneath 
Recycle Hill. 
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Figure 2-3. GeoTracker search of Sunnyvale Landfill 
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Section 3: Site Inspection Observations 


The landfill mound at Recycle Hill rises approximately 40 feet above the surrounding grade at the margins of 
the San Francisco Bay where numerous channels feed the southern portion of the bay. Aside from the three 
other landfill hills adjacent to the site, the area is relatively flat terrain, built out over alluvial fan deposits 
covered by artificial fill. Background documents noted superficial slope erosion problems on the landfill 
slopes. These conditions were confirmed during our site reconnaissance; however, no large-scale failures 
were noted during our site visit. 


Section 4: Data Gaps 


This section describes geotechnical and geoenvironmental data gaps in the study. 


4.1 Geotechnical 


The available geotechnical data reviewed were limited to the north side of the Recycle Hill site, at the 
location of the proposed administration building. Previous studies for this area included seven geotechnical 
borings as performed by Fugro Consultants, Inc. (Fugro 2014) and Subsurface Consultants, Inc. (SCI 1992). 
The remainder of the site lacks sufficient geotechnical information that would be required for any large-scale 
development of the site. 


4.2 Geoenvironmental 


Geoenvironmental data gaps include current soil and groundwater conditions directly beneath Recycle Hill. 
Although three shallow groundwater wells along the perimeter of Recycle Hill are monitored annually, soil 
and groundwater conditions within the main waste area are unknown and could pose exposure to onsite 
workers during construction and could impact other construction-related concerns, such as waste handling 
and disposal. These data gaps can be filled during the detailed geotechnical investigation by collecting soil 
and groundwater samples from the geotechnical borings and analyzing those samples for VOCs and other 
chemicals of concern. 


Section 5: Recommendations for Further Study 


This section presents geotechnical and geoenvironmental recommendations for further study. 


5.1 Geotechnical 


Further geotechnical study consisting of a detailed geotechnical investigation with deep borings is required 
for any use of the Recycle Hill site related to the design and construction of a reclaimed water facility. It is 
likely that the existing landfill would be removed as part of the development effort and, as such, the 
geotechnical investigation should be performed after removal of the landfill to reduce difficulties associated 
with drilling through an existing landfill site. Geotechnical investigation of the site with the landfill in place 
will require piercing the landfill cover soils with borings and cone penetration tests (CPT), creating a potential 
path for landfill leachate or gases to escape the site and/or downward migration of leachate to the water 
table. If the existing landfill material is not removed prior to site work, the recommendations in this GTM and 
attached Geotechnical Exploration Plan (GEP) would need to be modified accordingly. 


Difficulties associated with drilling through the landfill waste include but are not limited to (1) additional 
permitting for drilling through an existing closed landfill, (2) additional safety concerns associated with active 
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drilling on a landfill that may produce toxic and explosive gases during the drilling process, (3) access for 
drilling equipment on landfill slopes, and (4) mitigation measures and repairs to the landfill facilities after 
geotechnical investigation. 


The specific scope of the geotechnical investigation should be determined after a basic development 
scheme and layout is developed for the recycled water facility, and a site-specific GEP is developed after 
recycled water facilities options have been evaluated. Generally, the exploration plan may include: 


+ — Drilling and sampling of six to eight geotechnical borings to collect disturbed and undisturbed samples, 
and completion of four to six CPTs to depths of 150 to 200 feet. 

+ Acomprehensive laboratory test program to evaluate the engineering properties of the soils, including 
corrosion potential. 


+ — Preliminary exploration at the four corners of the site may be performed prior to landfill removal. Each 
exploration point should include a minimum of one geotechnical boring to approximately 150 feet in 
depth. These borings may be used to broadly characterize the site and aid in preliminary design of site 
facilities while landfill removal is in progress. The preliminary geotechnical work should include 
recommendations for placement of compacted fill within the area of landfill removal. 

+ After landfill removal and preliminary design of site facilities, a detailed geotechnical exploration 
program may be developed for the site to provide information specific to the facilities. This exploration 
would likely consist of up to four additional deep borings and four to six CPTs. 


The exploration plan and geotechnical investigation should be developed to address liquefaction, shallow 
groundwater (including tidal influence and sea level rise), soil corrosion potential, lateral spreading, 
settlement, seismic design, foundations for shallow and deep structures, and support of pavement areas. 
Deep foundations, such as driven piles, cast-in-hole caissons, or auger cast piles may be required to support 
large, heavy facilities. Geotechnical recommendations for the backfill of the excavation created by the 
landfill removal should be developed during the planning phase for landfill removal. 


5.2 Geoenvironmental 


The Geoenvironmental data gaps at Recycle Hill include soil and groundwater data beneath the central 
portion of the site. The shallow groundwater around the site perimeter is monitored annually from wells G- 
20, G-21, and G-22 for the constituents discussed in Section 2.2.1 and additional sampling from these wells 
is not necessary; however, the soil and groundwater beneath the central portion of the site will require 
additional sampling to determine conditions that may pose an environmental risk during future site 
development. 


There are two primary concerns related to the soil and groundwater beneath the site, 1) the potential 
exposure of site workers to chemical hazards, and 2) the handling and disposal of soil and groundwater 
waste during site development. To address these concerns, the condition of the soil and groundwater must 
be understood to the total depth of the site-development activities. For example, should site excavation or 
foundation drilling be necessary, the site developer should know what chemicals are present, at what 
concentration, and to what depth. Because we don’t currently know the depth to which site development 
activities will occur, we recommend a depth of 25 feet below ground surface be assessed for chemical 
constituents in the subsurface. 


Because of the shallow groundwater at the site (typically less than 10 feet below grade), there are limited 
vadose zone soils to assess; however, soil samples should be collected from the ground surface to the 
groundwater interface at 5-foot intervals and submitted for chemical analysis for the constituents identified 
in Table 5-1, and any other constituents not listed in Table 5-1 that are detected during the landfill removal 
operations. The shallow soil samples should be collected from the geotechnical borings using split-barrel 
samplers in accordance with ASTM standards D1586 and D4547. 
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Shallow groundwater around the perimeter of the site is currently monitored in accordance with the post- 
closure maintenance plan (SCS 2012), as discussed in Section 2.2.1. Shallow groundwater conditions 
beneath the central portion of the site need to be assessed to demonstrate a complete understanding of the 
shallow groundwater conditions that may affect site development (i.e., site dewatering). As such, one shallow 
monitoring well in the central portion of the site, installed as part of the geotechnical investigation, should be 
sampled and analyzed for the same constituents as the annual post-closure groundwater monitoring 
program, and any other constituents that are identified during the landfill removal operations. Together with 
the three existing site groundwater monitoring wells, the site groundwater conditions can be fully assessed. 


ble 5-1. Geoenvironmental Soil and Groundwater Analytical Recommenda' 


Media Analyses 


+ Metals 

+ Hydrocarbons (total volatile and semi-volatile) 

* Gasoline range organics and diesel range organics 

+ Pesticides 

+ Polychlorinated biphenyl (pcb) 

+ — Others, as identified during landfill removal operations 


Soil 


+ Inorganic parameters: chloride, COD, BOD, ammonia, ammonia-nitrogen, total Kjeldahl nitrogen, nitrate + nitrile 
nitrogen, and total nitrogen 

Groundwater + Organic parameters: total phenols, fuel additives (BTEX and MTBE), and VOCs 

+ Others, as identified during the vadose zone soil sampling and landfill removal operations 


Section 6: Closure 


The conclusions and recommendations presented herein are based on evaluation and interpretation from 
review of available relevant past subsurface investigations conducted at the project site. These conclusions 
and recommendations are intended to be used solely by Valley Water and its consultants in the evaluation of 
the Recycle Hill site. 


This report is based on the data available at the time of completion, and the project as described. Should 
additional data become available, these conclusions and opinions would need to be reassessed. 


The discussion and conclusions presented in this report are professional opinions based on our 
understanding of the proposed project. The findings and professional opinions presented in this report are 
presented within the limits prescribed by the client, in accordance with generally accepted professional 
engineering and geologic practices. There is no other warranty, either express or implied. 
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1.0 INTRODUCTION AND PURPOSE 


The work to be performed under this geotechnical and geoenvironmental exploration plan (GEP) is to 
carry out a geotechnical and geoenvironmental investigation to support the design and construction of 
proposed recycled water treatment facilities at Recycle Hill (the Site), adjacent to the Sunnyvale Water 
Pollution Control Plant (WPCP). The proposed recycled water facilities may be located adjacent to a 
proposed new WPCP administration building at the same site. The contents of this GEP should be 
modified, as necessary, to accommodate the design of future facilities as the overall planning and 


conceptual layout of the facilities progresses. 


This GEP has been prepared under our geotechnical services task order under contract with Brown 

and Caldwell (BC) for the Geotechnical Preliminary Study: Recycle Hill, Subtask 3.2 of the 

Countywide Water Reuse Master Plan (CWRMP) project. The investigation addressed in this plan is 
intended to gather the necessary information and data to satisfy the following primary objectives: 

e Provide geotechnical and geoenvironmental parameters for our site evaluation; 

e Assess any potential geologic hazards at the site including strong ground shaking, 

liquefaction, lateral spread, and dynamic settlement, and; 


e Develop foundation recommendations to support the design of new foundations as 
necessary. 


This GEP provides: 1) the scope of the field exploration work, 2) the terms and procedures for logging, 
sampling, and analysis of soil encountered, and 3) disposal of investigation derived waste. This GEP 
also describes general field procedures and documentation, including: 

e Permits and coordination 

e Traffic control 

e Utility clearance 

e Daily field reports 


Geotechnical and Geoenvironmental Exploration Plan 
Proposed Recycled Water Treatment Plant, Sunnyvale 


Proposed Administration 
Building Site 


LEGEND 


Tentative Geotechnical Boring Locations 
@ Geotechnical Boring 
® Cone Penetration Test (CPT) 


Figure 1 — Proposed Exploration Plan 
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2.0 SITE SETTING 


The project location is known as Recycle Hill and is one of four mounds of the closed Sunnyvale 
Municipal Landfill. The GEP anticipates the landfill waste, cover soils, and various appurtenances 
(leachate and gas collection systems) will be removed prior to site investigation activities. The general 
area is generally flat-lying except for the landfill mounds and the channel levees along the Moffett 
Channel located on the west side of the site. 


3.0 GEOLOGIC SETTING AND GEOTECHNICAL/GEOENVIRONMENTAL ISSUES 


3.1 GEOLOGIC SETTING 


The project site at Recycle Hill is located at the north end of broad alluvial fans that slope gently to 
the north from highland areas surrounding the southern Santa Clara Valley. The Holocene age alluvial 
deposits formed on a broad flat plain at the margin of San Francisco Bay are distinctly fine-grained 
sand, silt and clay and referred to as alluvial fan and basin deposits (Brabb etal, 2000). The site is 
underlain by silty clay fan deposits that merge northward (and locally overlie) with estuarine organic 
clay and silty clay generally referred to as Bay Mud. The alluvial fan basin deposits in the project area 
contain carbonate nodules or concretions and iron staining indicative of the mixing of fresh water and 
seawater at the bay margin interface (Brabb etal, 2000). Basin deposits are very fine silty clay deposits 
that reached the distal edge of the alluvial fan. 


The project site is bounded on the west by artificial levees that border Moffett Channel that drains 
northward between salt ponds to reach Guadalupe Slough. Recycle Hill is a 40-foot high mound 
representing one of four cells of the closed City of Sunnyvale municipal solid waste landfill. Nearby 
geotechnical borings encountered 9 to 14 feet of artificial fill overlying lean clay, lean clay with sand, 
and sandy lean clay. The clay deposits represent the Holocene distal alluvial fan deposits (SCI, 1992; 
Fugro, 2016). Soft bay mud was not encountered in these borings located on the north side of Recycle 
Hill or in borings located 500 feet north within WPCP (Fugro, 2016). 


3.2 GEOTECHNICAL/GEOENVIRONMENTAL ISSUES 


Given the project site geologic setting and engineering objectives, the Project may be exposed to 
potential geologic/seismic hazards and design challenges that will require evaluation during the 
investigation. Based on our understanding of the proposed project and the conditions at the project 
site, the following key geotechnical/geoenvironmental issues have been identified: 
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Potential geologic and seismic hazards including strong ground shaking, liquefaction, and 
dynamic settlement; 


The presence of loose and undocumented artificial fill; 

The presence of weak clay layers; 

The presence of saline groundwater; 

Control of shallow groundwater in excavations or deep foundation boreholes; 


Mitigation of potentially corrosive soils; 


The presence of potentially hazardous chemicals in the subsurface soils and groundwater. 


To address these issues, the primary objectives of the proposed study and laboratory testing program 


are to: 


Collect subsurface information necessary for design of the proposed structures. Identify 
index (classification) and engineering properties of soils for use in development of 
geotechnical design parameters including bearing capacity, lateral earth pressures, base and 
wall friction, side resistance and end bearing for drilled shafts, etc.; 


Collect samples for corrosion testing; 


Identify subsurface conditions that may affect excavation and drilling of deep foundation 
boreholes or driving piles, including areas of soft, loose, or otherwise potentially-unstable 
soils; and high groundwater, and; 


Identify depth to, and thickness of, dense bearing stratums for the planning and design of 
deep foundation schemes; 


Collect soil and groundwater samples to assess the presence of potentially hazardous 
chemical concentration that could impact site development activities. 


The scope of the field investigation and laboratory testing program described in the following sections 


has been developed to accomplish the objectives summarized above. The overall study consists of 


researching available data, conducting field investigation activities, performing laboratory tests, and 


developing and analyzing data. 


4.0 


INVESTIGATION WORK SCOPE 


The field investigation program will consist of up to 4 to 6 cone penetration tests (CPTs) and 6 to 8 


borings to maximum depths of 150 to 200 feet, the collection of soil and groundwater samples, and 
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associated field and laboratory tests to obtain necessary data to support the evaluation of the site and 
design of proposed facilities. The approximate boring and CPT locations are shown on Figure 1 — 
Proposed Exploration Plan. The details of the exploration program, including the location of the 
borings, permit requirements, and sampling schedule, are discussed in the following sections. 


The investigation work to be carried out will consist of: 


e Drilling: A total of 6 to 8 borings are planned to characterize soil and groundwater 
conditions across the site. Locations as shown may be refined through further planning 
of the proposed site facilities. The depth at which groundwater is encountered will be 
noted on the borehole logs. Groundwater levels will be estimated during drilling. Borings 
not converted to piezometers will be backfilled with cement grout. Asphalt surfaces will 
be repaired with cold patch asphalt or concrete as appropriate. 


e Sampling: Samples of soil and consolidated formation will be logged by an experienced 
engineer or geologist. Soil samples will be obtained for visual classification and 
laboratory testing using standard penetration testing (SPT) split spoon or modified 
California drive samplers, or relatively undisturbed thin-walled Shelby tube samplers as 


appropriate. Sampling will typically be done at 5-foot intervals. 


e Piezometers: Piezometers will be installed in both the shallow and deeper aquifer units 
beneath the site to monitor seasonal and tidal fluctuations in groundwater levels. A 
minimum of three deep soil borings will be converted to piezometers, and a minimum of 
one shallow piezometer will be installed at the center of the site for environmental 
sampling of groundwater. The central shallow piezometer will supplement the data 
generated from existing shallow piezometers G-20, -21, and -22. Details of piezometer 
installation including the quantity, depth and design will be determined in the field based 
on observed site conditions and project requirements. Groundwater samples from 
piezometers will be collected as appropriate for the geoenvironmental analysis. 


¢ Cone Penetration Testing: A total of 4 to 6 CPTs are planned to supplement the boring 
exploration to characterize soil and groundwater conditions across the site. The proposed 
approximate locations of the CPTs are shown on Figure 1. Locations as shown may be 
refined through further planning of the proposed site facilities. 
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e Geotechnical Laboratory Testing: Select soil samples will be tested in a geotechnical 
laboratory for index properties and physical characteristics including Atterberg limits, 
grain size distribution, moisture content, unit weight, swell pressure, consolidation, 
shrink-swell potential, shear/compressive strength among other tests dependent on 
project requirements and soils encountered. In addition, select samples will be tested for 
their corrosion potential towards concrete and ferrous metals. 


¢ Geoenvironmental Laboratory Testing: Select soil samples will be tested for the 
following constituents: metals, hydrocarbons, gasoline range organics, pesticides, PCBs 
and others as identified during landfill removal operations. In addition, groundwater will 
be sampled from shallow piezometers and tested for organic and inorganic parameters 
associated with the landfill removal process. A detailed geoenvironmental testing 
schedule is outlined in Section 5.2 of the attached Technical Memorandum 3.2. 


5.0 GENERAL FIELD PROCEDURES AND DOCUMENTATION 


This section describes the procedures that will be used to accomplish the field program for the Project. 
Permits, procedures for utility clearances, safety of field personnel, environmental monitoring, 
reporting of daily activities, restoration of exploration sites, and borehole logging are described. 


5.1 PERMITS AND COORDINATION 


The boring locations will be located within the Recycle Hill site. Soil boring / well permits for the 
subsurface exploration program will be obtained from Santa Clara County including necessary 
SCVWD permits. With geotechnical borings occurring after removal of the landfill material, 
additional permits related to landfill drilling are not anticipated. 


5.2. TRAFFIC CONTROL 

Traffic control is not anticipated as each boring or CPT will be located within the Recycle Hill project 
site. 

5.3 UTILITY CLEARANCE 


The borings will be located in areas having the greatest potential for clearance from overhead and 
underground utilities. All boring locations will be clearly marked with white paint or white stakes. If 
underground utilities are anticipated in the vicinity of a marked boring, a private utility locator service 
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will be called on site to locate and delineate underground utilities so that the boring can be cleared or 
relocated as necessary. Underground Services Alert (USA) will be notified of the field activities 
approximately 1 week prior to the start of the work. As a further degree of safety, all borings where 
utility conflicts are suspected will be hand augered to at least 5 feet below existing grade to avoid 
drilling through any unlocated or miss-located utility. 


Site plans showing proposed boring locations should be submitted to the City of Sunnyvale for review 
and clearance at least 1 week prior to drilling. Drilling will commence only after receiving clearance 
from the private subsurface utility locator, USA, and permitting agencies. 


5.4 HEALTH AND SAFETY 


All work performed will comply with the Project-specific Site Health and Safety Plan (HASP), to be 
developed with the project team and the project Owner. Special consideration for the nature of the 


decommissioned landfill site may be required when developing the HASP. 


5.5 DAILY FIELD REPORTS 


Daily Field Reports (DFR) will be prepared to document fieldwork. All reports will be prepared on 
standardized DFR forms (see sample form in Appendix A). The following information should be 
included as appropriate in the entries: Project number and task designation; date; Project name; field 
activity/work performed; location; weather; names of field personnel on site and observers (i.e., 
clients, technical persons from other firms, county representatives, etc.); completed safety tailgate 
meetings; supplies used (such as casing, cement, mud, etc.); and other pertinent information (e.g., 
difficulties, unusual or unexpected conditions). 


6.0 BORING PROCEDURES 


Borings will be used to explore subsurface conditions within the Project site and to obtain samples for 
laboratory testing. Locations of the borings are shown on Figure 1. The general procedures for logging 
and sampling the borings are described below. 


6.1 PREPARATION AND RESTORATION OF BORING SITES 


In general, borings will be located near to those indicated in Figure 1, or as relocated after preliminary 
facility layouts are developed. Locations will be selected to maximize the safety of field crews and to 
minimize impacts on existing site facilities, site access, drainage, landscaping, and native vegetation. 
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Borings will be backfilled with cement grout. Asphalt surfaces will be repaired with an asphalt cold 
patch or grouted to the surface as appropriate. The pavement surface will be swept clean. 


6.2 DRILLING 


Borings within the Project site will be drilled using either mud-rotary or sonic drilling equipment. 
Drilling fluid will be used during mud-rotary operation. 


6.3 LOGGING 


All borings will be logged by or under the direct supervision of a Professional Geologist or 
Professional Engineer registered in the State of California. The geologist/engineer will record daily 
activities and document significant field observations on a daily field log (refer to Appendix A). The 
geologist/engineer will log the drill-holes on a field log (see Appendix B) in accordance with the 
guidelines for soil and/or rock logging presented in Appendix C and D of this document; these 
guidelines are based on information contained in field manuals developed by the U.S. Bureau of 
Reclamation (1998) and by Caltrans (1995). During drilling operations, sample depths will be recorded 
in Imperial units. 


All the information in the title block of the boring log will be filled out (refer to Appendix B). The 
ground surface elevation at the top of borehole will be estimated at the time of drilling, and updated 
after a field survey is completed. Ground surface elevation can be estimated from existing topographic 
maps or referenced to a permanent marker in the field. Estimates of elevation should be made to the 
nearest 2 feet. If an estimate is made, it should be so noted on the logs as such. The boring log title 
block requires the name of the drilling company. Names of the drill rig crew will be noted on the 
DFR. In addition, the starting and ending time of the boring will be recorded in the remarks column. 


The depth where groundwater is first encountered while drilling, and the depth at the completion of 


drilling, will be recorded on the log. 


6.4 SAMPLING AND DESCRIPTION OF SOIL 


Soil will be sampled by either drive sampling or push sampling. Soil samples will be described 
according to Appendix C — Field Logging and Classification of Soil. When a hammer is used to drive 
the sampler, the following information will be recorded: delivery system; sampler size; whether or not 
inner brass tubes are used; and blow counts (recorded in 6-inch intervals). Whenever possible, a safety 
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hammer will be used when driving samplers and measuring blow counts. When push sampling, Shelby 
or Pitcher tube size and maximum downfeed pressure (read from gauges on the drill rig) should be 
recorded. In all cases, the amount of sample recovery should be noted. 


Typically, samples will be taken at 5-foot intervals throughout the total depth of the boring. In zones 
where the soil is transitioning from fill material to native soil, or between native soil formations, the 
sampling interval will be reduced if necessary to characterize the transition zone. Some borings may 
require different sampling intervals. To the extent possible, modified California Samplers (2 % inch 


ID, 3 inch OD, with liners) and/or Shelby tubes (3 inch OD) will be used to sample cohesive soils. 
The standard penetration sampler (1.375 inch ID, 2 inch OD, without liners) will be used in 
cohesionless soils. 


Modified California drive and standard penetration (SPT) samplers will be driven into the soil with a 
140 lb automatic trip hammer falling 30 inches in general accordance with ASTM 1586. The sampler 
will be driven 18 inches or to “refusal” (50 blows for less than 6 inches penetration). The blow counts 
for the final 12 inches of the drive, or portion thereof, will be recorded in the field log. 


All samples will be clearly labeled with the following: 

e sample number 

e job number 

¢ borehole number 

e date and time collected 

e initials of person collecting the sample. 
The sample numbering system consists of two numbers. The first number refers to the sampling 
interval number. The sampling interval number refers to the driving of the SPT or modified California 
samplers 18 inches or a portion thereof, or the pushing/drilling of Shelby/Pitcher sampler. These will 
be numbered consecutively from the top of the borehole to the bottom (Appendix B). Sampling 
intervals will be numbered even if there is no recovery. 


The second number is only used when brass or stainless steel liners are used in the sampler; it refers 
to the tube number in the sampler. The second number typically applies to the modified California 
samplers (may also be used for an SPT sampler with liners). For a 24-inch sampler, the liner tube 
closest to the shoe of the sampler is referred to as tube No. 4. The tubes above it are then labeled 
consecutively upward as 3, 2, and 1. Although most modified California samplers use three 6-inch 
tubes, there are some that use four. 
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6.5 SAMPLING AND DESCRIPTION OF ROCK 


Rock is not expected at the Recycle Hill site. Should cemented layers be encountered, we will obtain 
samples using either soil sampling methods, or a Pitcher barrel sampler, which retrieves a core sample 
in a 3 inch OD steel liner very similar to a Shelby tube liner. 


6.6 BOREHOLE COMPLETION 


Unless converted to a piezometer, boreholes will be backfilled with cement grout. The grout mixture 
will meet the requirements of the local agency. If groundwater is encountered in the borehole, grout 
will be placed using the tremie method. The tremie method involves pumping grout through the drill 
rods or a tremie pipe to the bottom of the hole. The drill rods and/or auger/casing will be removed as 
grout is being pumped; the bottom of the drill rods/casing must be submerged in the grout at all times. 
The removal of the rod/casing should not begin until grout comes out the top of the borehole. 
Normally, grout should be tremied through the drill rods or tremie pipe via the drill rig pumping 
system. In the absence of a pump on the drill rig, the grout will be tremied through a PVC pipe that 


extends to the bottom of the hole. The grout will be funneled into the top of the PVC. After grouting 
is complete, the upper 6 to 12 inches of the borehole will be finished with native soil, cold patch 
asphalt, or quickrete as appropriate. The borehole should be checked in a day or two to make sure it 
has not settled significantly, and if it has, it will be restored to existing grade. 


6.7 PIEZOMETER INSTALLATION 


Piezometers will be installed in accordance applicable regulations, and will consist 2-inch diameter, 
Schedule 40 PVC well casing and screen (factory slotted with 0.02-inch-wide slot size), with No. 3 
sand (or approved alternative) filter pack placed within the annulus of the screened interval of the 
borehole. The screened interval will be isolated from the rest of the boring by a bentonite seal to ensure 


that the screened interval monitors only the desired groundwater zone. The borehole above the 
bentonite seal will be filled with grout to the ground surface. The piezometer casing will be installed 
below the adjacent ground surface. The piezometer will have a locking cap and will be installed with 
a traffic-proof Christy Box for a “flush-mount” finish, or a steel locking riser casing for “above- 
ground” finish. 
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Drill cuttings and drilling fluid will be stored in 55-gallon steel drums or larger temporary storage bins 


6.8 DRILL CUTTINGS 


pending testing, pick-up, and proper disposal by an environmental waste subcontractor. The 
subcontractor will determine appropriate testing protocol to facilitate disposal. Drums will be labeled 
with drill-hole number, date, and initials of rig geologist or engineer. 


7.0 CONE PENETRATION TESTS (CPTs) 


Cone Penetration Tests (CPTs) will be completed by a CPT subcontractor and will follow standard 
ASTM D5778 procedures. The test is carried out by first pushing the cone, which consists of a stainless 
steel probe comprising a cone tip and a friction sleeve, into the ground at a standard velocity of 1 to 2 
cm/s. The cone takes measurements of cone tip bearing (qc), sleeve friction (fs) and penetration pore 
water pressure at 5- cm intervals during penetration to provide a nearly continuous hydrogeologic log. 
CPT data reduction and interpretation is performed in real time and the tip and sleeve resistance 
parameters are stored electronically for further analysis and reference. 


The cone also contains a porous filter element located directly behind the cone tip which is used to 
obtain penetration pore pressure as the cone is advanced as well as Pore Pressure Dissipation Tests 
(PPDT’s) during appropriate pauses in penetration in order to estimate groundwater piezometric 
pressures at any depth. 


When the soundings are complete, the test holes will be grouted. The grouting procedures generally 
consist of pushing a hollow CPT rod with a “knock out” plug to the termination depth of the test hole. 
Grout is then pumped under pressure as the tremie pipe is pulled from the hole. The top of the CPT 
hole will be finished with either a concrete or asphalt surface patch, or with native soil as appropriate. 


8.0 SCHEDULE 


The field investigation schedule will be determined at a later date pending decisions regarding site 
development and use. It is anticipated that each boring may be drilled in one to one and a half days, 
and that CPTs may be pushed at a rate of up to 4 per day. After permits are in place, and drill rig 
availability is confirmed, a detailed work schedule will be prepared and submitted to the Project Team. 
Daily field activities involving heavy drilling equipment are planned for Monday-Friday, between 
approximately 7:00 am to 5:00 pm. After completion of field work, it is anticipated that laboratory 
testing will take approximately one month to complete. 
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All exploration results, laboratory test results and geotechnical/geoenvironmental summaries of the 
data should be presented in a final report. The final reports should also include geotechnical and 
geoenvironmental recommendations that support the foundation design and construction of the 
proposed facilities. 
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List of Abbreviations 


ADWF average dry weather flow 

AFY acre-foot/feet per year 

AWPF advanced water purification facility 

Cal Water California Water Service Company 

cIP capital improvement program 

County Santa Clara County 

DAC disadvantaged community 

DPR direct potable reuse 

DWR Department of Water Resources 

FSRWE Feasibility Study for Recycled Water 
Expansion 

GHG greenhouse gas 

GW groundwater 

GWR groundwater recharge 

IPR indirect potable reuse 

L liter(s) 

LGRP. Los Gatos Recharge Ponds 

Master Plan Countywide Water Reuse Master Plan 

MF microfiltration 

mg/L milligram(s) per liter 

MG million gallons 

mgd million gallons per day 

MPU. Master Plan Update 

N/A not applicable 

NASA National Aeronautics and Space 
Administration 

NPDES National Pollutant Discharge Elimination 
System 

NPR non-potable reuse 

NPR+ enhanced non-potable reuse 

O&M operations and maintenance 

PA/MV Palo Alto/Mountain View 

PPG Project Partner Group 

PR potable reuse 

Reclamation U.S. Bureau of Reclamation 

RO reverse osmosis 

ROC reverse osmosis concentrate 


1 san Jose Water does not use an accent in its name, though 
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RWF 
RWFE 
RWFP 
RWFS 
RWMP. 
RWQCP 
RWS 
SBWR 
scP 
SCRWA 


SJMWS 
SJ/SC RWF 


SJW 
SMP 
SVAWPC 


TDS 
™ 
UWMP 


Valley Water 


WPCP 
WSMP 
WTP 
WWTP 


regional wastewater facility 

Recycled Water Feasibility Evaluation 
Recycled Water Facility Plan 
Recycled Water Feasibility Study 
Recycled Water Master Plan 
Regional Water Quality Control Plant 
recycled water system 

South Bay Water Recycling 

Silver Creek Pipeline 


South County Regional Wastewater 
Authority 


San José Municipal Water System 


San José-Santa Clara Regional 
Wastewater Facility 


San Jose Water 
Strategic and Master Plan 


Silicon Valley Advanced Water 
Purification Center 


total dissolved solids 

technical memorandum 

urban water management plan 
Santa Clara Valley Water District 
water pollution control plant 
Water Supply Master Plan 

water treatment plant 
wastewater treatment plant 


Appendix F Conceptual Alternatives 


Executive Summary 


The Santa Clara Valley Water District (Valley Water) initiated the Countywide Water Reuse Master Plan 
(Master Plan) to improve water supply reliability through water reuse for Santa Clara County (County). Valley 
Water is building on its partnerships with four non-potable reuse (NPR) systems in the county, referred to as 
Partner Agencies: 

+ Palo Alto/Mountain View (PA/MV) Recycled Water System (RWS) 

« Sunnyvale RWS 

+ South Bay Water Recycling (SBWR) 

« South County Regional Water Authority (SCRWA) 


The conceptual alternatives evaluation assesses the County's water reuse market, identifies conceptual 
project alternatives, and evaluates the alternatives through a prioritization and assessment methodology. 
The purpose of this deliverable is to select three alternatives to move forward for feasibility evaluation. This 
is intended as an interim deliverable; alternatives (also called “project elements and portfolios”) will be 
refined as the project evolves. 


Market Assessment 


Among other objectives, the Master Plan aims to identify opportunities for potable reuse (PR) development 
and NPR expansion in the county, and the optimal split between PR and NPR. To identify, locate, and 
quantify potential future NPR demand in the County, Valley Water performed an NPR market assessment 
using 2035 projections from the water retailers’ 2015 urban water management plans (UWMP). The one 
exception is the City of Morgan Hill (within the SCRWA service area), whose 2015 UWMP projected zero long- 
term NPR deliveries. Because an NPR project in Morgan Hill may be feasible in the context of a larger, 
countywide plan, Valley Water will evaluate NPR alternatives in this Technical Memorandum (TM). Thus, the 
following analysis uses Morgan Hill’s conceptual buildout demands from the 2015 South County Recycled 
Water Master Plan Update. 


Demand projections by Partner Agency, as summarized in Table ES-1, provide a basis for developing 
conceptual alternatives to meet future demands. NPR demand projections do not fully capture potential 
allocations per contractual agreements. For example, the City of Palo Alto is contractually obligated to 
provide up to 3 million gallons per day (mgd) of recycled water to the City of Mountain View, but projected 
NPR demands are less than 3 mgd. This analysis assumes future NPR usage aligns with the projections 
shown in Table ES-1; however, some Partner Agencies are in the process of updating their projected NPR 
demands. If finalized in time, these revised projections will be incorporated into the Master Plan. 
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ng-Term NPR Demands by Partner Agency 


2035 NPR Demand, mgd 
b 
Partner Agency Water Retailers (AFY)# CHAIR MEMOS Et 
City of Palo Alto Mountain View has the right to 
PA/MVRWS oof Mountain View 2.5 (2,800) receive up to 3 mgd of peak flow 
4 jistribution within Sunnyy: 
‘Sunnyvale RWS Galtomnia Wisersenice Company (Cal Water) (Cupertino) 1.5 (1,700) and at least 500 AFY for distribution 
San Jose Water (Cupertino) outside Sunnyvale’s city limits 
City of Santa Clara Valley Water has the rightto at least 
San José Municipal Water S SJMWS) ‘alley Water has the right to at lea 
SBWR an José Municipal Water System (SJMWS) 21.5 (24,100) 5 mgd from the Silver Creek 
San Jose Water Pipeli 
‘ipeline 
City of Milpitas 
City of Gilroy 3.3 (3,700) 
SCRWA N/A 
City of Morgan Hill 2.6 (2,900)° Vv 
County Total 31.5 (35,200) 


a. Projected 2035 NPR demands from 2015 UWMPs within the retail water service areas, rounded to the nearest 100 AFY. For the City of Morgan 
Hill, NPR demand is equal to the conceptual buildout demand identified in the 2015 South County Recycled Water Master Plan Update. 
Updated NPR demand projections from Partner Agencies will be incorporated into the Master Plan if/when available. 


b. Projected NPR demands do not fully capture potential allocations per contractual agreements. 
c. Morgan Hill's conceptual buildout demands per the 2015 South County Recycled Water Master Plan Update. 


mgd = million gallons per day 
AFY = acre-foot/feet per year 


Conceptual Alternatives Development 


Figure ES-1 illustrates the process used to develop conceptual alternatives for the Master Plan. 


Identify Project 
Elements 


Develop Guiding 


Principles 


Create Conceptual 
Alternatives 


= Base guiding principles 
on overall project goals 

+ Use principles as a filter 
‘on reuse scenarios 

* Gather feedback on 
Suiding principles to 
make sure they meet 
the needs of Valley 
Water and Project 
Partner Group (PPG) 


and PPG 


+ Start with previously 
explored projects not 
deemed infeasible 

+ Add new projects of 
interest to Valley Water 


+ Begin to group project 
elements into 
conceptual alternatives. 


+ Present initial 
conceptual alternatives 
to Stakeholder Task 
Force and PPG 

* Rework list of 
conceptual alternatives 
based on feedback and 
guiding principles 

+ Finalize five conceptual 
alternatives 


Figure ES-1. Process used to develop conceptual alternatives 
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Use of contents on this sheet is subject to the limitations specified at the beginning of this document. Much of the information in this document has been superseded by 
more updated information included with later deliverables. This document should not be considered as a standalone document but as an interim component of the 
Countywide Wa ter Plan 


Appendix F Conceptual Alternatives 


Development of conceptual alternatives was guided by the following principles: 


Consider previously explored projects (not previously deemed infeasible, unless circumstances have 
changed) and new projects 


Reflect a mix of NPR and PR projects 


Aim to develop at least 24,000 AFY of PR supply by 2028 to meet the County’s water supply demands 
(per Valley Water’s 2019 Water Supply Master Plan [WSMP] 2040) 


Expand countywide NPR and/or PR using source water from each of the Partner Agencies 
Leverage existing infrastructure where possible 


The alternatives include a mix of potential project elements, including some previously proposed projects 
(from various recycled water master plans [RWMP]) and some new elements. Based on Partner Agency 
input, Valley Water developed the following five conceptual alternatives for evaluation: 


Alternative 1: indirect potable reuse (IPR) (from San José-Santa Clara [SJ/SC]) and expanded NPR 
Alternative 2: IPR (from Palo Alto/Sunnyvale) and expanded NPR 

Alternative 3: IPR (from Palo Alto and Morgan Hill) and expanded NPR 

Alternative 4: IPR (from Palo Alto/Sunnyvale and Morgan Hill) and expanded NPR 

Alternative 5: IPR (from Morgan Hill), direct potable reuse (DPR) (from SJ/SC), and expanded NPR 


Each alternative has a unique set of pros and cons, which were considered during the alternatives ranking 
and selection process. Table ES-2 lists the pros and cons common to all five conceptual alternatives, as well 
as those for each alternative. 
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Table E: ros and Cons of Conceptual Alternatives 


Alternative Pros Cons 


+ Reduced discharge to San Francisco Bay / Monterey Bay 
+ Enhanced NPR across entire North County (PA/MV RWS, 


Reverse osmosis (RO) concentrate management challenges 
Interties will require new agreements 


Sunnyvale RWS, and SBWR) + Environmental impacts of construction 
All + Interties (especially bi-directional) increase reliability and 
Alternatives operational flexibility 


+ Decreased dependence on imported water 
+ Local supplies offsetting imports could reduce greenhouse 
gas (GHG) overall 


+ — Increased reliability throughout county from enhanced NPR Capital and operations and maintenance (0&M) costs related to 3 new AWPFs (34,900 AFY combined purified 
interties water capacity), 3 interties, and new Morgan Hill enhanced NPR distribution system 
Augments groundwater (GW) supply from single facility Significant pumping and pipe requirements for SBWR-Morgan Hill connection 
Separate advanced water purification facilities (AWPF) + Agreements required for multiple interties 
allow for streamlining implementation + Silver Creek Pipeline (SCP) agreement may expire 
+ Known treatment technologies 


Alternative 1 


+ Increased reliability throughout county from enhanced NPR Capital and O&M costs related to 2 new APWFs (34,900 AFY combined purified water capacity), 3 interties, 
interties and new Morgan Hill enhanced NPR distribution system 
+ Augments GW supply from regional AWPF (served by the + Regional AWPF in Sunnyvale complicates permitting 
Palo Alto Regional Water Quality Control Plant [RWQCP] + —_ Regional AWPF limits feed to Palo Alto AWPF, which could limit NPR expansion in PA/MV and Sunnyvale 
Alternative 2 and Sunnyvale Water Pollution Control Plant [WPCP]), which . Significant pumping and pipe requirements for SBWR-Morgan Hill connection 
has greater feed reliability than an AWPF served by the + Requires two transmission pipelines between PA/MV and Sunnyvale for AWPF influent and enhanced NPR 
Sunnyvale WPCP alone + Agreements required for multiple interties 
+ Known treatment technologies + SCP agreement may expire 


+ Limited agency experience in IPR via groundwater recharge (GWR) 


+ Increased reliability for Sunnyvale and SBWR: + Capital and O&M costs related to 3 new APWFs (26,900 AFY combined purified water capacity, including 
+ Augments GW in North and South counties, each froma Morgan Hill) and 1 intertie 
single facility + Greater distance between Palo Alto and Los Gatos Recharge Ponds (LGRP) than between SJ/SC and Sunnyvale 
+ Treating wastewater in Morgan Hill could reduce need to facilities 
construct new trunk sewer from Morgan Hill to SCRWA. + Less water to LGRP than Alternatives 1 and 2 
WwIP + Larger AWPF in Palo Alto requires more land than other alternatives 
Aiternative3 [+ Separate AWPFs allow for streamlining implementation. —PA/MV system remains separate, limiting NPR expansion in PA/MV 
+ Known treatment technologies + Morgan Hill satellite plant and AWPF may require extensive permitting and present staffing/resource 
challenges 


+ Diverting flow in Morgan Hill during higher NPR demand periods could require supplemental water supply in 
Gilroy area (e.g., well) 

+ Reduced/altered flow to SCRWA WWTP could impact operations 

+ Limited agency experience in IPR via GWR 
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Table E: ros and Cons of Conceptual Alternatives 


Alternative Pros Cons 
Increased reliability for PA/MV and Sunnyvale from + Capital and O&M costs related to 3 new AWPF (36,700 AFY combined purified water capacity, including 
enhanced NPR intertie Morgan Hill) and 1 intertie 
Augments GW supply from regional AWPF (fed bythe Palo |+ Regional AWPF in Sunnyvale complicates permitting 
Alto RWQCP and Sunnyvale WPCP), which has greaterfeed |- Regional AWPF limits feed to Palo Alto AWPF, which could limit NPR expansion in PA/MV and Sunnyvale 
reliability than an AWPF fed by the Sunnyvale WPCP alone. — SBWR remains separate, limiting NPR expansion in San José 
Alternative 4 Treating wastewater in Morgan Hill could reduce needto == -__—- Morgan Hill satellite plant and AWPF may require extensive permitting and present staffing/ resource 
construct new trunk sewer from Morgan Hill to SCRWA. challenges 
WwIP + Diverting flow in Morgan Hill during higher NPR demand periods could require supplemental water supply in 
Known treatment technologies Gilroy area (e.g., well) 
+ Reduced/altered flow to SCRWA WWIP could impact operations 
+ Limited agency experience in IPR via GWR 
Increased reliability in North County from enhanced NPR + Capital and O&M costs related to 4 new AWPFs (39,600 AFY combined purified water capacity, including 
interties Morgan Hill) and 2 interties 
Greater reliability for potable water than the other + Costly improvements for DPR and purified water production capacity and monitoring (highest of all 
alternatives alternatives) 
Augments GW from single facility and agency experienced |+ DPR regulations are not yet established 
Alternative 5 inGWR + Morgan Hill satellite plant and AWPF may require extensive permitting and present staffing/ resource 


Separate AWPFs streamline implementation 

Treating wastewater in Morgan Hill could reduce need to 
construct new trunk sewer from Morgan Hill to SCRWA. 
WwIP 


challenges 

Unknown additional technologies for achieving DPR level of treatment 

Diverting flow in Morgan Hill during higher NPR demand periods could require supplemental water supply in 
Gilroy area (e.g., well) 

Reduced/altered flow to SCRWA WWIP could impact operations 


Note: This is not an exhaustive list. Some criteria, such as cost, greenhouse gas emissions, or other, may appear as a pro or a con, depending on the alternative. 
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The conceptual alternatives are not defined at the level of detail needed to estimate utilization, which 
depends on a number of factors, including: 


+ Local groundwater conditions 

+ Water system operations (e.g., flow balancing) 

+ Recovery rates and reverse osmosis concentrate (ROC) management options 
+ Local water rights and source priorities 

+ Water demands 


Estimated utilization rates, and how the rates may vary temporally, will be considered in the feasible 
portfolios evaluation. 


The supply available for purified water in 2035 was calculated based on projected NPR demands, losses, 
and environmental flow requirements, as well as the amount of effluent needed for enhanced NPR (also 
known as NPR+). NPR+ involves blending purified water (full-advanced treatment or equivalent water 
quality) with Title 22 recycled water for total dissolved solids (TDS) reduction, targeting a maximum TDS of 
500 milligrams per liter (mg/L) in the NPR+ system (see Attachment B for more details). Valley Water is 
assuming full advanced treatment—including associated recovery rates—at all advanced water purification 
facilities listed in Table ES-2; however, Valley Water is also exploring the feasibility of alternative treatment 
trains, which may result in increased recovery rates. 


In this analysis, it was assumed that remaining effluent (i.e., plant influent minus NPR demands, losses, and 
environmental flows) would be available as feed water for an AWPF; blending or discharge requirements will 
be further considered as the Master Plan progresses, along with potential new contractual agreements. 
Available PR supply was calculated using assumed recovery rates for advanced treatment. A PR flow balance 
was completed by allocating the available purified water to each recharge pond or water treatment plant 
(WTP) that would receive PR in each conceptual alternative. Table ES-3 compares estimated purified water 
flows among alternatives, rounded to the nearest 100 AFY. These estimates are preliminary; source water 
flow projections may be refined as new information (e.g., updated NPR demand projections) becomes 
available. 
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1d Water Available for PR Alternatives 


Source Water Purified Water Provided for PR (AFY) 
Available for PR, 
Considering 
Treatment Losses* 
Supply Source (AFY) Alternative 1 | Alternative2 | Alternative3 | Alternative 4 | Alternative 5 
Palo Alto RWQCP 14,100° 0 14,000 14,100 14,000 0 
‘Sunnyvale WPCP 10,300° i} 10,000 i} 10,000 0 
‘$J/SC Regional Wastewater Facility 
ar) 71,800¢ 24,000 0 N/A N/A N/A 
+ With Morgan Hill NPR+¢ ’ s y Vy i 
= Without Morgan Hill NPR+ 74,300° N/A N/A 0 0 26,900 
‘SCRWA Service Area 
+ Potential Future Morgan Hill AWPF 2,800 } 0 2,800! 2,800! 2,800° 
and Satellite Plant 
County total 
+ With Morgan Hill NPR+¢ 99,000 24,000 24,000 17,0002 26,800 29,700 
+ Without Morgan Hill NPR+ 101,500 24,000 24,000 17,000¢ 26,800 29,700 
LGRP, South | LGRP, South Gas, 
PR locations LGRP LGRP County County County 
recharge ponds | recharge ponds recharge ponds 


a. Assumes that all remaining effluent is available as feed water for an AWPF; blending or discharge requirements will be further considered as the 
Master Plan progresses, along with potential new contractual agreements. Treatment losses account for advanced treatment recovery rates. 


. Purified water provided is limited to recharge capacity or treatment capacity of receiving facility. 
Based on high estimates of future losses and potential environmental flows. 

|, Alternatives 1 and 2 include Morgan Hill NPR+. Alternatives 3, 4, and 5 do not. 

Per the assumptions in the Baseline Analysis TM, no potential environmental flows were considered for SJ/SC RWF. 
Delivered to recharge ponds in South County; exact location TBD. 

. Difference due to rounding. 

N/A = not applicable. 


mmpaos 


Process and Outcomes of Alternatives Assessment 


Valley Water developed criteria and weighting factors to evaluate the conceptual alternatives. Criteria were 
initially developed based on objectives of the Master Plan and those common to U.S. Bureau of Reclamation 
and Department of Water Resources funding opportunities, and then refined based on Partner Agencies’ 
input. Each alternative was awarded a score between 1 (unable to satisfy requirements) and 5 (fully satisfies 
requirements) for each criterion. The criteria, weighting, and scores for each alternative are shown in 

Table ES-4. 
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Table ES-4. Conceptual Alternative Scoring 


Conceptual Alternative Scores 


Criterion Weighting | Alternative1  Alternative2 Alternative 3 | Alternative 4 | Alternative 5 
Economics 25% 3.0 3.0 2.0 3.0 1.0 
Groundwater management and countywide 25% 3.0 3.0 20 4.0 5.0 
(regional) supply reliability 
Environmental impacts/benefits and 20% 4.0 4.0 3.0 4.0 20 
sustainability 
Ease of implementation and 
pemnitting/regulatory considerations 18% 5.0 40 2.0 3.0 10 
Engineering feasibility 15% 4.0 4.0 3.0 3.0 1.0 
Total 3.7 3.5 2.4 3.5 2.2 


Based on the results of the scoring process, the top three alternatives include: 

+ Alternative 1: IPR (from SJ/SC) and expanded NPR 

+ Alternative 2: IPR (from Palo Alto/Sunnyvale) and expanded NPR 

+ Alternative 4: IPR (from Palo Alto/Sunnyvale and Morgan Hill) and expanded NPR 


These alternatives will be refined and further evaluated in the feasible portfolios evaluation. 


Other Considerations and Next Steps 


The three alternatives selected to move forward to feasible portfolios evaluation will be developed to a 
preliminary (10 percent) design and further evaluated using detailed prioritization criteria and other factors, 
such as economics, environmental impacts/benefits, governance considerations, and risk. 

Valley Water will continue to facilitate meetings and workshops with the PPG, Executive Leadership Group, 
Stakeholder Task Force, and the Valley Water Board of Directors’ Recycled Water Committee to discuss and 
refine the Draft Master Plan Report. The Final Master Plan Report will be developed in close coordination 
with these partners and stakeholders. 


Section 1: Introduction 


The Santa Clara Valley Water District (Valley Water) initiated the Countywide Water Reuse Master Plan 
(Master Plan) to improve water supply reliability through water reuse for Santa Clara County (County). Valley 
Water is building on its partnerships with four non-potable reuse (NPR) systems in the county, referred to as 
Partner Agencies, to integrate existing plans and infrastructure. The Partner Agencies include: 


+ — Palo Alto/Mountain View (PA/MV) Recycled Water System (RWS) 
« Sunnyvale RWS 

+ South Bay Water Recycling (SBWR) 

+ South County Regional Wastewater Authority (SCRWA) 
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The Master Plan will identify the volume of water available for potential potable reuse (PR) development and 
NPR expansion, the optimal allocation between PR and NPR, options for system integration, 
recommendations for building on NPR projects and creating new PR projects, and proposals for governance 
model alternatives, including roles and responsibilities. In parallel, Valley Water is developing an updated 
Water Supply Master Plan (WSMP) that describes its strategy for providing a reliable and sustainable water 
supply in a cost-effective manner. 


The conceptual alternatives evaluation is one of several interim deliverables leading up to the final Master 
Plan. Building on several earlier technical memoranda (TM)—the Project Definition, Roles, and 
Responsibilities TM, Regulatory Framework TM, and Baseline Analysis TM—this Conceptual Alternatives TM 
assesses the County's water reuse market, identifies conceptual project alternatives, and evaluates the 
alternatives through a prioritization and assessment methodology. The purpose of this deliverable is to 
select three alternatives that will move forward for feasibility evaluation. 


Section 2: Market Assessment 


Among other objectives, the Master Plan aims to identify opportunities for PR development and NPR 
expansion in the county and the optimal split between PR and NPR. To identify, locate, and quantify potential 
future NPR demand in the county, Valley Water developed a comprehensive NPR market assessment 
(Attachment A). The market assessment builds on existing planning documents, informs the optimal NPR/PR 
split, and provides a basis for developing conceptual alternatives to meet future demands. 


2.1 Long-term NPR Demands 


In preparing the NPR market assessment, Valley Water reviewed the water retailers’ most recent recycled 
water planning documents available and 2015 urban water management plan (UWMP) demand projections, 
developed by water suppliers in coordination with recycled water producers. The 2015 UWMPs generally 
contain the most recent demand projections and were used to predict future demands in the Baseline 
Analysis TM; therefore, they remain the basis for long-term demand projections in this TM.2 Because UWMPs 
typically do not explain the assumptions underlying demand projections, it is helpful to review other planning 
documents for comparison and, where long-term demands differ significantly, further investigate. Details on 
the retailers’ recycled water studies, including target customer areas, recommended pipeline alignments, 
and differences from the 2015 UWMPs are included in Attachment A. Despite differences for individual 
cities, total countywide demand projections from the previous sources and 2015 UWMPs are within 2.5 
percent of each other. NPR demand projections may be updated as the Master Plan progresses if new 
information becomes available from the Partner Agencies. 


Table 2-4 summarizes total, long-term NPR demands within the Partner Agencies’ service areas. These 
demand projections do not fully capture potential allocations per contractual agreements. For example, the 
City of Palo Alto is contractually obligated to provide up to 3 million gallons per day (mgd) of recycled water to 
the City of Mountain View, but projected NPR demands are less than 3 mgd. This analysis assumes future 
NPR usage aligns with the projections shown in Table 2-1; governance considerations and potential new 


2 One exception is the City of Morgan Hill (within the SCRWA service area), whose 2015 UWMP projected zero long-term NPR 
deliveries; however, because an NPR project in Morgan Hill may be feasible in the context of a larger, countywide plan, this TM re- 
evaluates an NPR system using Morgan Hill's conceptual buildout demands from the 2015 South County Recycled Water Master 
Plan Update. 
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agreements will be further considered when evaluating feasibility. The boundaries of the Partner Agencies’ 
service areas are shown on Figure 2-1. 


Table 2-1. Summary of Projected Long-Term NPR Demands by Partner Agency 


Partner Agency Water Retailers Long-term NPR Demand, mgd (AFY)? | Current Contractual Obligation 
City of Palo Alto Mountain View has the right to 
Pa/MV RWS City of Mountain View 2.5 (2,800) receive up to 3 mgd of peak flow 
+ City of Sunnyvale Valley Water can receive 595 AFY for 
Sunnyvale RWS + Cal Water (Cupertino) 1.5 (1,700) dlstibution within Suntyvale and at 


San Jose Water (Cupertino) 


least 500 AFY for distribution outside 
Sunnyvale's city limits 


City of Santa Clara 
San José Municipal Water System (SJMWS) 


Valley Water has the right to at least 


SBWR + San Jose Water 21.5 (24,100) 5 mgd from the Silver Creek Pipeline 
+ City of Milpitas 
+ Cityof Gilroy 3.3 (3,700) 

SCRWA + City of Morgan Hill 2.6 (2,900): N/A 

County total 31.5 (35,200) 


a. Projected 2035 NPR demands from 2015 UWMPs within the retail water service areas, rounded to the nearest 100 AFY. For the City of Morgan 
Hill, NPR demand is equal to the conceptual buildout demand identified in the 2015 South County Recycled Water Master Plan Update. Long- 
term demands assume that any existing NPR is estimated into the future year UWMP demanods, if applicable. 

b. Projected NPR demands do not fully capture potential allocations per contractual agreements. 

¢. Morgan Hill's conceptual buildout demands per the 2015 South County Recycled Water Master Plan Update. 

AFY = acre-foot/feet per year 


N/A = not applicable 
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Palo Alto RWQCP 
* Palo Alto 

+ Mountain View 

* Los Altos 

* Los Altos Hills 

+ East Palo Alto 

+ Stanford University 


Figure 2-1. Partner Agencies’ service area boundaries 
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2.2 Identifying the Optimal NPR/PR Split 


As discussed in the Baseline Analysis TM, the first step in the preliminary evaluation of the optimal NPR/PR 

split was to identify flows potentially available for additional reuse. These flows were calculated by 

subtracting the following flow streams from estimated wastewater treatment plant (WWTP) influent: 

« 2015 UWMP NPR demand estimates for years 2025 and 2035. These estimates include recycled water 
usage at the Palo Alto Regional Water Quality Control Plant (RWQCP) and SCRWA WWTP. 


+ Environmental flows and other losses, such as evaporation. These losses were obtained from public 
documents or those made available by Partner Agencies. 


The NPR market assessment (Attachment A) was completed to inform potential additional NPR opportunities 
and revise the NPR demand projections, if needed. As discussed in Section 2.1, the results indicate that the 
market would not support additional NPR beyond the 2015 UWMP estimates; therefore, the 2015 UWMP. 
NPR demand projections were carried forward, except for the City of Morgan Hill, for which conceptual 
buildout demands per the 2015 South County Recycled Water Master Plan Update were used. NPR demand 
projections may be updated going forward as new information becomes available from the Partner Agencies. 


As described further in Section 4, input regarding potential conceptual alternatives, evaluation criteria, and 
important project considerations was solicited from project partners and stakeholders during the 
development of conceptual alternatives. During this process, project partners confirmed the assumption that 
their projected NPR demands should be kept intact and not made available for other uses. Although the 
remaining flow could be potentially available as source water for PR, its production may be limited by the 
capacity of existing treatment and distribution facilities and groundwater recharge (GWR) basins. 


These assumptions and considerations, along with the updated market assessment and partner input, have 
guided the preferred NPR/PR split, as illustrated on Figure 2-2. Based on this process, NPR demands were 
maintained at the UWMP estimates, and PR solutions were the focus of the remaining effluent (minus any 
potential requirements for discharge or blending). Enhanced NPR (NPR+), which involves blending purified 
water with Title 22 recycled water for improved water quality, was also incorporated to allow for interties and 
improved countywide NPR reliability. 


Evaluating the optimal NPR/PR split 


i) 


Zz 
5 
2D 
Ss 

fo 
= 
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5 
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5 
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WWTP. 


Losses* 


*Losses include consumptive uses in and around 
‘the Palo Alto RWQCP and Sunnyvale WPCP 


Figure 2-2. Flows considered for NPR/PR split 
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Potential project elements and flow balances are discussed in Section 3. The optimal NPR/PR split may be 
reevaluated, as needed, throughout development of feasible portfolios. 


Section 3: Conceptual Alternatives Development 


The process used to develop conceptual alternatives for the Master Plan is illustrated on Figure 3-1 and 
further described in this section. The conceptual alternatives build on existing planning studies completed by 
various utilities across the county. 


Identify Project 
Elements 


Develop Guiding 


GE Create Conceptual 
Principles y 


Alternatives 


* Base guiding principles Start with previously 
on overall project goals explored projects not 

+ Use principles as a filter deemed infeasible 
on reuse scenarios + Add new projects of 

* Gather feedback on interest to Valley Water 


* Present initial 
conceptual alternatives 
to Stakeholder Task 
Force and PPG 


* Rework list of 
conceptual alternatives 
based on feedback and 
guiding principles 

«Finalize five conceptual 
alternatives 


guiding principles to and PPG 

make sure they meet + Begin to group project 
the needs of Valley elements into 

Water and Project conceptual alternatives. 
Partner Group (PPG) 


Figure 3-1. Process used to develop conceptual alternatives 


3.1 Process 


This section describes the process for developing conceptual alternatives, including the guiding principles 
applied and basis used. 


3.1.1 Guiding Principles 


To guide development of alternatives for consideration in this Master Plan, Valley Water identified several 
guiding principles to provide an early filter on the vast range of possible reuse scenarios. Each alternative 
must meet the following tenets; these guiding principles support the overall project goal and objectives. 


+ Consider previously explored projects (not previously deemed infeasible, unless circumstances have 
changed) and new projects 


+ — Reflect a mix of NPR and PR projects 

+ Aim to develop at least 24,000 AFY (approximately 21.4 mgd) of PR supply by 2028 to meet the 
County’s water supply demands (per Valley Water’s 2019 WSMP 2040) 

+ Expand countywide reuse (NPR and/or PR) using source water from each of the Partner Agencies 

+ Leverage existing infrastructure where possible 
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3.1.2 Basis for Conceptual Alternatives 

Previously explored projects from various recycled water master plans (RWMP) (referred to in Attachment A: 
Market Assessment) were reviewed to identify the elements that could be combined to align with guiding 
principles. 

During a PPG meeting held June 21, 2018, Valley Water and its Partner Agencies reviewed and discussed an 
initial set of potential conceptual alternatives. The initial alternatives reflected various thematic 
combinations of individual projects (elements of each alternative) and were built on a foundation of 
previously identified projects. Valley Water also identified some new potential projects, including options for 
developing reuse in Morgan Hill. 

Valley Water configured five initial alternatives based on location, proximity, and end use objectives (i.e., 
NPR and/or PR). To explore the full range of options, two of the five initial alternatives focused on (1) solely 
expanding NPR and (2) solely developing PR (with continued implementation of currently planned NPR 
projects). The PPG collectively preferred some mix of both NPR and PR elements. The conceptual 
alternatives were developed from a mix of identified potential project elements, described in Section 3.2. 
Based on PPG input, Valley Water developed five conceptual alternatives for screening, as further described 
in Section 3.3. 


3.2 Potential Project Elements 


Valley Water identified 17 potential project elements for consideration, as summarized in Table 3-1. Each 
element is included in at least one conceptual alternative. Project elements and alternatives will be further 
refined as part of the feasible portfolios evaluation. 
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Table of Project Elements 
Potential Delivered Alternative 
No. | Partner(s) Element Water Type a 2 3 4 5 Description 
1 PA/MV Palo Alto AWPF NPR+ or || | ¥ | Includes a new advanced water purification facility (AWPF) in Palo Alto that is supplied by the 

Indirect Potable RWOQCP. Purified water would be sent directly to the Los Gatos Recharge Ponds (LGRP) and/or 

Reuse (IPR) (via blended with recycled water for NPR+. Palo Alto is currently planning a 2.25-mgd AWPF 

wr) (capable of producing a maximum annual volume of ~2,500 AFY) for NPR+. Options involving 
an AWPF in Palo Alto for IPR would require a larger or separate facility to accommodate both 
NPR+ and IPR. 

2 PA/MV PA/MVNPR system | NPR+ v |v | ¥ | ¥ | ¥ | Includes pumping, storage, and distribution associated with extending service to Stanford 

expansion Research Park (Palo Alto Phase 3) and the National Aeronautics and Space Administration 
(NASA)/Whisman School Park alignments, as described in Attachment A. Palo Alto is planning a 
2.25-mgd AWPF (capable of producing a maximum annual volume of ~2,500 AFY) to blend 
purified water with recycled water to supply NPR+ to customers in PA/MV. 

3 PA/MV Palo AltoRWQCP- _ Effluent ra v Includes wastewater effluent distribution facilities (pumps and pipelines) connecting Palo Alto 
‘Sunnyvale AWPF: RWQCP and Sunnyvale Water Pollution Control Plant (WPCP) wastewater effluent to a new, 
pipeline regional AWPF located in either Palo Alto or Sunnyvale. 

4 PA/MV Palo Alto AWPFto _ IPR (via GWR) v Includes purified water distribution facilities (pumps and pipeline) connecting a new AWPF in 
LGRP: pipeline Palo Alto to the LGRP. 

5 PA/MVand | PA/MV-Sunnyvale NPR+ v v | Includes pipeline crossing Mountain View and Sunnyvale border connecting PA/MV and 

Sunnyvale _ intertie Sunnyvale NPR systems. Implementation would require similar water quality, most likely NPR+. 
6 Sunnyvale Sunnyvale AWPF or | NPR+ or IPR vv | ¥ | ¥ | ¥ | Includes. new AWPF supplied by the Sunnyvale WPCP. Purified water would be blended with 
and PA/MV Regional AWPF recycled water produced at Sunnyvale WPCP. When combined with element #8, AWPF is also 
supplied by the Palo Alto RWQCP and could be located in either Sunnyvale or Palo Alto. 

7 Sunnyvale | Sunnyvale NPR NPR+ v |v | ¥ | ¥ | ¥ | Involves customer retrofits along recently completed Wolfe Road Main and other infill sites. As 

system expansion mentioned in Attachment A, future expansion could include new pipelines in Sunnyvale as 
detailed in the Sunnyvale Feasibility Study for Recycled Water Expansion (FSRWE), pending 
direction from Valley Water regarding countywide recycled water planning. 

8 Sunnyvale —_ Regional AWPF to IPR ve va Includes distribution facilities (pumps and pipeline) to convey purified water from a regional 

and PA/MV — LGRP: pipeline AWPF (element #6) to the LGRP. 

9 Sunnyvale | Sunnyvale-SBWR NPR+ ve ||lave lls v | Includes pipeline crossing Sunnyvale and Santa Clara border connecting Sunnyvale and SBWR 

and SBWR __intertie systems. Implementation would require NPR+ in Sunnyvale prior to intertie. 

10 | SBWR San José/Santa IPR(viaGWR) | ¥ ¥ | Includes a new AWPF fed by the SJ/SC Regional Wastewater Facility (SJ/SC RWF). Purified 
Clara (SJ/SC) AWPF | or Direct water would be delivered to the LGRP (IPR) or Penitencia WTP (DPR, via raw water 

Potable augmentation), so this element is linked with a distribution project below. 
Recharge (DPR) 
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Table rel of Project Elements 
Potential Delivered Alternative 
No. | Partner(s) Element Water Type a 2 3 4 5 Description 
11 SBWR SBWRNPR system | NPR+ v |v | ¥ | ¥ | ¥ | Includes infill projects in North San José and Santa Clara (including data center cooling and 
expansion dual plumbing). San Jose Water (SJW) plans to sign up additional customers along existing 
alignments and construct multiple extensions, while Milpitas seeks to extend the system to the 
planned Milpitas Transit Area and adjacent golf courses. Any treatment (e.g., Silicon Valley 
Advanced Water Purification Center [SVAWPC] expansion), pumping, and storage requirements 
are also included. 
12 | SBWR SJ/SC AWPF to IPR(viaGWR) | ¥ Includes purified water distribution facilities (pumps and pipeline) connecting the new AWPF to 
LGRP: pipeline the LGRP. 
13 | SBWR SJ/SC AWPF to IPR (via e ¥ Includes purified water distribution facilities (pumps and pipeline) blending purified water from 
Penitencia WIP: GWR)/DPR (via the SJ/SC AWPF with raw water at Penitencia WIP. 
pipeline raw water 
augmentation) 
14 SBWRand | SBWR-MorganHill | NPR+ cA | oe Involves importing recycled water from SBWR to a new NPR¢ distribution system in Morgan Hill, 
SCRWA intertie and Morgan including pumps, storage, and distribution system pipelines. 
Hill NPR+ system 
15 SCRWA Morgan Hill satellite | IPR (via GWR) se va ¥ | Includes new treatment facilities (satellite plant and AWPF) that would treat wastewater from 
plant and AWPF the sewer trunk line between Morgan Hill and Gilroy and produce purified water for delivery to 
recharge ponds in South County. 
16 | SCRWA Morgan Hill AWPF to | IPR (via GWR) ¥ | ¥ | ¥ | Includes purified water distribution facilities (pumps and pipeline) connecting the new AWPF to 
South County recharge ponds in South County. 
recharge ponds: 
pipeline 
17 SCRWA Gilroy NPR system NPR v |v |v | ¥ | ¥ | Includes treatment, pumping, storage, and distribution improvements to improve reliability and 
expansion extend service within a 10-mile radius of the SCRWA facility. 
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Potential NPR elements include expanding the existing NPR system, adding advanced treatment for 
enhancing recycled water quality (NPR+)? and interconnecting distribution networks. NPR+ involves blending 
purified water (full advanced treatment or equivalent water quality) with Title 22 recycled water for total 
dissolved solids (TDS) reduction, targeting a maximum TDS of 500 mg/L in the NPR+ system (see 
Attachment B for more details). 500 mg/L is the drinking water secondary maximum contaminant level for 
TDS and represents a threshold for protecting groundwater quality when, for example, recycled water is used 
for irrigation and excess irrigation water percolates into the ground. This higher-quality water would then be 
delivered to NPR customers using the existing distribution system. Valley Water is assuming full advanced 
treatment—including associated recovery rates—at all advanced water purification facilities listed below; 
however, Valley Water is also exploring the feasibility of alternative treatment trains, which may result in 
increased recovery rates. 


Some elements are interdependent. For example, Sunnyvale must reduce TDS prior to interconnecting with 
the SBWR system, so any alternative proposing a Sunnyvale-SBWR intertie must also include an AWPF in 
Sunnyvale. Palo Alto is currently planning a 2.25-mgd capacity AWPF (capable of producing a maximum 
annual volume of approximately 2,500 AFY) for NPR+ (Final Advanced Water Purification System Feasibility, 
May 2017); thus, an intertie between Sunnyvale and Palo Alto would also require an AWPF in Sunnyvale. 


To remain consistent with previous Master Plan work products, this TM uses 2035 recycled water (i.e., NPR) 
demand projections from 2015 UWMPs, as described in Section 2; however, UWMPs do not necessarily 
explain the basis for demand projections, which can differ significantly from recycled water plans. For the 
purpose of this document, future NPR expansion is assumed to occur at locations generally identified within 
Partner Agencies’ recycled water plans up to the annual projections identified in corresponding 2015 
UWMPs. 


Project elements consider previously explored projects (i.e., not previously deemed infeasible, unless 
circumstances have changed) and new projects. While most project elements summarized in Table 3-4 have 
been deemed feasible, one exception is Morgan Hill, whose 2015 UWMP projected zero long-term NPR 
supply. Although Morgan Hill’s 2016 Recycled Water Feasibility Evaluation (RWFE) did not recommend 
developing an NPR system, an NPR project may be more feasible in the context of a larger, countywide plan. 
Therefore, Valley Water is further exploring project elements in Morgan Hill as part of this Master Plan, 
including a connection with SBWR.¢ In addition, Morgan Hill is currently evaluating the potential for a 
satellite plant to feed an AWPF for GWR, which represents a changed condition from the 2015 South County 
RWMP Master Plan Update (MPU) and warrants consideration in the countywide context. A satellite plant 
would divert wastewater from the collection system in Morgan Hill that would otherwise flow to the SCRWA 
WWTP. Operating scenarios have not been fully developed at this conceptual level, such as operation only 
during wet or dry years. Ideally a satellite plant, in coordination with equalization and storage, that feeds an 
AWPF would be sized in a way to allow for continuous AWPF operation. Intermittent operation of an AWPF is 
not recommended and could negatively impact operation and maintenance. 


Because the satellite plant would reduce future planned flows to the SCRWA WWTP, potential impacts to 
existing plants and flow projections for expanding the SCRWA WWTP must be considered. In addition, an 
AWPF in Morgan Hill would produce a reverse osmosis (RO) concentrate stream, which may be challenging to 
manage. A common approach for satellite plants is to discharge brine back to the sewer; however, returning 


3 Referred to as “Enhanced Recycled Water" in Valley Water's Reverse Osmosis Concentrate Management Plan. 


4 The Silver Creek Agreement with the City of San José entitles Valley Water to a minimum of 5 mgd of recycled water for Valley 
Water to distribute and/or sell to whomever it wishes, including outside the City of San José tributary agencies 
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the brine to SCRWA may not be a feasible option because of salt concentration limits identified in Valley 
Water’s 2014 and 2015 Salt and Nutrient Management plans. Potential reverse osmosis concentrate (ROC) 
management options have not been fully developed at the conceptual level, but will be further explored as 
part of the feasible portfolios evaluation. 


Potential IPR elements using GWR in the northern portion of the county involve source water from Palo Alto, 
Sunnyvale, and the (SJ/SC RWF and the production and conveyance of purified water to the LGRP. In the 
SBWR Strategic and Master Plan (SMP), various PR project alternatives were evaluated for both near-term 
and long-term implementation. The SBWR SMP identified LGRP as a key component for long-term PR 
implementation because the recharge ponds are located off-stream and have the largest potential recharge 
capacity (24,000 AFY) if managed flows are re-operated. Considering existing and projected stream diversion 
and carry-over imported water operations management, Valley Water determined that this is the only 
recharge system accessible to North County with the recharge capacity to sustain a major GW replenishment 
initiative in the Santa Clara Subbasin. As a result, this document has based IPR implementation on using 
LGRP for GWR. 


Potential IPR (via GWR) elements in South County are limited to those involving recharge within the South 
County area. Although IPR options are described in the 2015 South County Recycled Water Master Plan 
Update, further study would be needed to determine South County GWR locations. GW subbasins in the 
county, along with existing recycled water facilities, are shown on Figure 3-2. 


Palo Alto 
RwacP 


Sunnyvale 
wecP 


‘Apple 
Headquaters 


Los Gatos 
Recharge Ponds 
Rinconada 
WIP 


Potential 
South County 
Recharge 
Location TBD 


Figure 3-2. GW subbasins and recharge facilities related to IPR elements of conceptual alternatives 
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Potential DPR elements in the conceptual alternatives involve raw water augmentation. Though California 
does not yet have a regulatory framework for raw water augmentation, the state is developing such 
regulations by 2023. The DPR scenario considered in the conceptual alternatives involves constructing a 
new AWPF near the SJ/SC RWF and a new conveyance pipe to deliver purified water to the Central Pipeline. 
From the Central Pipeline, purified water would be blended with raw (untreated) water from the South Bay 
Aqueduct before flowing to either the Penitencia Water Treatment Plant (WTP) or Rinconada WTP for 
conventional treatment. Raw water augmentation was not considered in South County as it would not be as 
directly beneficial as IPR via GWR. Though treated water augmentation was not considered in the conceptual 
alternatives, future treated water augmentation opportunities will be explored as part of the feasibility 
evaluation. 


3.2.1. Intertie Opportunities 


Interties that connect existing recycled water distribution systems will increase NPR system flexibility, 
reliability, and potentially the quantity of source water available from a specific producer. By sizing interties 
and constructing storage tanks to allow the receiving agency to supplement its NPR demand with the use of 
imported recycled water, “local” effluent becomes available for other purposes. Using recycled water from 
multiple sources can also improve diurnal supply reliability, particularly for systems that have higher peak 
hour NPR demands. This more diversified supply portfolio frees Partner Agencies to explore NPR expansion 
opportunities while also maximizing the utilization rate of countywide reuse efforts. 


Though no demands or quantities of recycled water flowing through interties are shown in the following 
sections, this will be detailed as part of subsequent efforts of this Master Plan. Specifically, the feasible 
portfolios analysis will detail the use, location, size, and quantity of recycled water transported by 

interties. As a default scenario, the interties will allow for the transport of recycled water among the Partner 
Agencies such that Valley Water can plan PR and NPR elements detailed herein with a level of confidence 
that they can supply that quantity of water during most types of years. Where required, adding storage tanks, 
pump stations, pressure sustaining valves, and pressure zones to convey recycled water between 
distribution systems while maintaining pressure within each system will be evaluated. 


Interties between NPR systems were also planned assuming that all interconnected systems would have 
similar TDS concentrations. Thus, if one NPR distribution system had NPR+, any system interconnected to it 
would also have NPR¢+ in any evaluated alternative. 


3.3 Conceptual Alternatives 


Valley Water combined the 17 potential project elements introduced in Section 3.2 into five conceptual 

alternatives. Elements common to all five alternatives are listed below: 

+ Elements 1 and 6: Constructing new AWPFs in Palo Alto and Sunnyvale. 

« Elements 2, 7, 11, and 17: Expanding existing NPR systems (PA/MV, Sunnyvale, SBWR, and SCRWA) to 
deliver enough recycled water to meet the 2035 recycled water demands outlined in each water 
retailer’s 2015 UWMP. Further, elements 2, 7, and 11 include improving recycled water quality in North 
County NPR systems (PA/MV RWS, Sunnyvale RWS, and SBWR) for NPR+. 


In the following subsections, each alternative is described further in terms of major project elements, a flow 
balance, and pros and cons relative to other alternatives. Each is illustrated as a graphic depicting proposed 
project elements on a countywide scale. The graphics show existing facilities as gray. New advanced 
treatment facilities are color-coded based on function; purple AWPFs augment NPR systems, and blue 
AWPFs supply IPR and DPR projects. Figure 3-3 reflects the existing/baseline conditions. 
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Figure 3-3. Existing facilities related to conceptual alternatives. 


Pros and cons that apply to all alternatives are summarized in Table 3-2. ROC management options for the 
alternatives will be further detailed in the ROC Management Plan, a parallel but separate effort from this 
Master Plan. Similarly, the benefits of reduced nutrient loading to San Francisco Bay and Monterey Bay are 
addressed in other studies and not evaluated in this TM. 


Table 3-2. Pros and Cons of Alll Alternatives 


Pros Cons 
+ Reduced discharge to San Francisco Bay/ Monterey Bay | 
+ NPR+ across entire North County (PA/MV RWS, Sunnyvale RWS, and SBWR) + RO concentrate management challenging 
+ Interties (especially bi-directional) increase reliability and operational flexibility + _Interties will require new agreements 
+ Decreased dependence on imported water + Environmental impacts of construction 


+ Local supplies offsetting imports could reduce GHG overall 


Note: This is not an exhaustive list. Some criteria, such as cost, greenhouse (GHG) gas emissions, or other, may appear as a pro or acon, 
depending on the alternative. 
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The conceptual alternatives are not defined at the level of detail needed to estimate utilization, which 
depends on a number of factors, including: 


+ — Local groundwater conditions 

« Water system operations (e.g., flow balancing) 
« Recovery rates and ROC management options 
+ Local water rights and source priorities 

+ Water demands 


Actual utilization rates and how the rates may vary temporally will be considered in the feasible portfolios 
evaluation. 


Flow balances are based on the projected 2035 effluent availability analysis presented in the Baseline 
Analysis TM, which accounts for losses, potential environmental flows, and NPR demand. However, where 
new AWPFs are considered for NPR+, recovery rates of microfiltration (MF) and RO increase the amount of 
flow required to meet NPR demands. Though SBWR already delivers NPR+, the available effluent estimated 
in the baseline analysis did not factor in blending for SJ/SC RWF for simplicity. Per Valley Water’s ROC 
Management Plan Basis of Design TM, MF and RO are assumed to be 93 and 85 percent efficient, 
respectively. In other words, while 1.00 unit of effluent could produce 1.00 unit of tertiary recycled water, it 
takes approximately 1.27 units (1/0.93/0.85) of effluent to produce 1.00 unit of purified water. 


All four Partner Agencies have an NPR+ multiplier of approximately 1.1, as described further in Attachment 
B. That is, for every 1,000 AFY of NPR demand, approximately 1,100 AFY of effluent is needed to 

produce 1,000 AFY of NPR+. Flow balances presented in the following subsections account for improved 
NPR water quality at the Palo Alto RWQCP, Sunnyvale WPCP, and SJ/SC RWF. Since NPR+ was not 
considered in the 2015 South County Recycled Water MPU, the alternatives do not contemplate changing 
the water quality of NPR produced at the SCRWA WWTP, so an adjustment is not necessary for that flow. 


The volume of available purified water was calculated by applying advanced treatment (MF/RO) recovery 
rates to available effluent (influent less NPR demand, losses, and potential environmental flows). These 
values, rounded to the nearest 100 AFY, are provided in Table 3-3 for 2035. A range of estimated losses is 
shown for PA/MV and Sunnyvale to reflect varying assumptions. To be conservative, the higher losses 
(resulting in less available purified water) were carried forward in the conceptual alternatives analysis. Flow 
assumptions may be further refined as more recent data and/or projections become available. 
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Influent Required to | Losses/Potential 
Available | Produce and Meet | Environmental Available Available 
Influent NPR+ Demands Flows Effluent/AWPF | Purified Water 
Partner Agency (AFY)? (AFY)® (AFY) Feed (AFY)* (AFY) 
Palo Alto RWQCP 24,700 3,100 1,500-3,700¢ 17,900-20,100 | 14,100-15,900 
‘Sunnyvale WPCP 19,400 1,900 1,600-4,500° 13,000-15,900 | 10,300-12,600 
‘SJ/SC RWF 
+ With Morgan Hill NPR+ 120,200 29,400' 0 90,800 71,800 
+ Without Morgan Hill NPR+ 120,200 26,300 0 93,900 74,300 
SCRWA Service Area 
+ Potential Morgan Hill AWPF and Satellite Plant 310008 nm ” a1600 2/600 
Countywide Total" 167,900 31,300-34,400 3,000-8,200 125,300-133,600 | 99,000-105,600 
a. Estimated based on 2015-2017 actuals and projected rate of increase from previous planning studies, as further described in the Baseline 
Analysis TM. 


b. NPR demands do not necessarily include contractual obligations. For this analysis, it was assumed that NPR demands will increase per 2015 
UWMP projections, and any remaining effluent (after accounting for losses, potential environmental flows, and the supply required to produce 
and meet NPR+ demands) would be available for AWPF feed. New agreements, however, may be needed to access this full amount for 
countywide use. 

. Assumes that all remaining effluent is available as feed water for an AWPF; blending or discharge requirements will be further considered as the 
Master Plan progresses, along with potential new contractual agreements. 

d. Flow to Renzel Marsh, ranging from 1 mgd (~1,100 AFY; current amount reflected in National Pollutant Discharge Elimination System [NPDES] 
permit) to 3 mgd (~3,400 AFY; future potential expansion), along with an estimated 0.3 mgd (~300 AFY) loss of effluent used for in-plant 
processes (per Palo Alto's 2015 UWMP). 

e. Low end of range reflects actual evaporation from 2015-16, which was 1.4 mgd on average (1,600 AFY); high end of range assumes 4 mgd 
(4,500 AFY) of evaporative and other losses. 

f The additional influent requirement of 3,100 AFY is the product of the NPR demand identified in the 2015 South County RWMP Update (2,900 
AFY for conceptual buildout in Morgan Hill) and the SJ/SC RWF “NPR+ multiplier.” 

g. Assumes 3.2 mgd (3,600 AFY) will be diverted from the existing trunk sewer to produce purified water in Morgan Hill. No project elements were 
identified that involved SCRWA WWTP as the AWPF feed source. 

h. Difference due to rounding. 


Some project elements that interconnect systems may affect the volume of supply available for other 
purposes. For example, if SBWR supplies Morgan Hill’s new NPR+ system, more SJ/SC RWF effluent would 
be needed to produce additional recycled water and purified water for blending. The SCRWA WWTP and 
proposed Morgan Hill satellite plant are similarly related, as any wastewater diverted in Morgan Hill would 
reduce available influent to the SCRWA WWTP. Based on the baseline analysis, an average of 3.2 mgd 
(approximately 3,600 AFY) of effluent is available from the SCRWA WWTP during 2035. According to the 
2010 Relief Trunk Capacity Allocation study developed by the City of Morgan Hill, future average dry weather 
flow (ADWF) in the trunk sewer from Morgan Hill was estimated at 5.2 mgd (approximately 5,800 AFY), so 
there is sufficient flow to divert the entire available volume (3.2 mgd, or 3,600 AFY) to produce purified 
water in Morgan Hill. Using the aforementioned advanced treatment recovery rates, this translates to 
approximately 2,800 AFY of purified water. When NPR demand in the Gilroy area exceeds available effluent 
from the SCRWA WWTP, this deficit could be supplied by groundwater wells. The satellite plant element was 
chosen in lieu of adding an AWPF at SCRWA because it eliminates the need to convey flow to a SCRWA AWPF 
for treatment and then back to Morgan Hill for distribution. 
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The preliminary PR flow balance was completed by allocating the available purified water to each recharge 
pond or WTP that would receive PR per the conceptual alternative. Table 3-4 summarizes the capacities for 
the LGRP, South County recharge ponds (using Church Recharge Ponds as a proxy), and Penitencia WTP. For 
the recharge ponds, capacities represent the maximum annual volume the ponds can accept. Penitencia 
WTP capacity is based on delivery to a new 3-million-gallon (MG) storage tank near the treatment plant. Flow 
balance figures for each alternative focus on the allocation of purified water for NPR+ and PR, because the 
assumed NPR and losses/environmental flows are the same across all alternatives. The color scheme is 
similar to the figures showing major elements of each alternative: gray facilities are existing, purple facilities 
produce purified water for NPR+, and blue facilities supply purified water for PR. 


s of Recharge Ponds and WIP to Potentially Receive Purified Water for PR 


Receiving Facility Reuse Type Annual Capacity (AFY) Source 
Los Gatos Recharge Ponds IPR (via GWR) 24,000 | Valley Water Expedited Purified Water Program Plan 
Penitencia WIP. DPR (via raw water augmentation) 26,9008 Valley Water Expedited Purified Water Program Plan 
South County recharge ponds® IPR (via GWR) 7,300 | Morgan Hill 2016 RWFE 


a. Based on 24 mgd (26,900 AFY) delivery to new 3-MG purified water tank near Penitencia WTP. 
b. Specific location in South County to be decided in feasible alternatives. The annual capacity of Church Recharge Ponds is currently referenced 
as a proxy. 


3.3.1 Alternative 1: IPR via GWR (from SJ/SC) and Expanded NPR 


This section describes major project elements, presents a flow balance, and outlines pros and cons for 
Alternative 1. 


3.3.1.1 Major Project Elements 


Alternative 1 combines expanded and interconnected NPR+ systems with IPR supply from the SJ/SC RWF. 
New AWPFs would be located in Palo Alto (as currently planned) and Sunnyvale for NPR+ (elements 1 and 
6), allowing for connection to the SBWR system (elements 5 and 9) and NPR+ deliveries (elements 2, 7, and 
11). In addition, a new NPR system in Morgan Hill would be supplied by SBWR (element 14), so NPR+ 
systems would be interconnected among all three North County systems and Morgan Hill in South County. An 
expanded Gilroy system (element 17) would remain separate and maintain its current NPR water quality. 


Anew AWPF would also be constructed in San José to produce purified water from SJ/SC RWF effluent 
(element 10), along with new distribution facilities to transport purified water from the new AWPF to the 
LGRP (element 12). Figure 3-4 illustrates the major elements of Alternative 1. 
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Figure 3-4. Alternative 1 elements 


3.3.1.2 Flow Balance 


The SJ/SC facilities (Silicon Valley Advanced Water Purification Center [SVAWPC] and new AWPF) would be 
capable of providing sufficient volume to supply both the LGRP and Morgan Hill's new NPR+ system. After 
accounting for Morgan Hill NPR+ demands, available effluent from the SJ/SC RWF translates to 
approximately 71,800 AFY of available purified water. With 24,000 AFY going to the LGRP, approximately 
47,800 AFY remains available for system reliability and flexibility, including future water reuse expansion 
considerations. Figure 3-5 illustrates the purified water flows for Alternative 1. 
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Figure 3-5. Alternative 1 purified water flow balance 


3.3.1.3 Pros and Cons 


Alternative 1 features extensive improvements (one AWPF for IPR via GWR, two AWPFs for NPR+, and North 
County NPR+ interties), which increase supply reliability and operational flexibility and enhance NPR water 
quality. In addition, having separate AWPFs allows implementation to proceed independently without having 
to wait for permitting or agreements from potential partners. 


Connecting a new Morgan Hill NPR system to SBWR would utilize the Silver Creek Pipeline (SCP), which 
extends from Silver Creek Valley Road to the Metcalf Energy Center at the southern tip of the SBWR system. 
Valley Water cost-shared in oversizing the SCP in exchange for the right to use a minimum of 5 mgd (5,600. 
AFY) from it. This use agreement between Valley Water and the City of San José expires in 2027. Securing 
long-term supply to Morgan Hill would require a new or updated agreement. This is consistent with other 
interties, which will also require agreements. Lastly, with almost 100 feet of elevation gain, pumping 
recycled water from SBWR to Morgan Hill will require significant amounts of energy. Table 3-5 highlights the 
pros and cons of Alternative 4 relative to other conceptual alternatives. 


Pros and Cons of Alternative 1 


Pros Cons 


+ Capital and operation and maintenance (0&M) costs related to 3 new 
AWPFs (34,900 AFY combined purified water capacity), 3 interties, 
and new Morgan Hill NPR+ distribution system 

Significant pumping and pipe requirements for SBWR-Morgan Hill 
connection 

+ Agreements required for multiple interties 

+ SCP agreement may expire 
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3.3.2 Alternative 2: IPR via GWR (from Palo Alto/Sunnyvale) and Expanded NPR 


This section describes major project elements, presents a flow balance, and outlines pros and cons for 
Alternative 2. 


3.3.2.1 Major Project Elements 


Alternative 2 features expanded and interconnected NPR+ systems in North County, similar to Alternative 1 
except IPR supply would come from a Sunnyvale AWPF instead of one located in San José. A new, regional 
AWPF in Sunnyvale would take effluent from both the Palo Alto RWQCP and the Sunnyvale WPCP (elements 
3 and 6) and supply purified water to the LGRP (element 8). In addition, the AWPF would allow for NPR+ 
deliveries in Sunnyvale (element 7) and the SBWR service area (element 11). A new AWPF in Palo Alto for 
NPR+ deliveries (elements 1 and 2) would allow the North County NPR+ systems to be interconnected 
(elements 5 and 9). 


South County elements (14 and 17) are identical to Alternative 1. Figure 3-6 illustrates the major elements 
of Alternative 2. 
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Figure 3-6. Alternative 2 elements 
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3.3.2.2 Flow Balance 


Based on long-term projections, approximately 14,100 AFY of purified water would be available from the 
Palo Alto RWQCP, and the Sunnyvale WPCP could add approximately 10,300 AFY, for a total of 24,400 AFY. 
While this is just above the LGRP capacity of 24,000 AFY, the surplus was assumed to be negligible. See 
Figure 3-7 for a schematic of purified water flows. 
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Figure 3-7. Alternative 2 purified water flow balance 


3.3.2.3 Pros and Cons 


By sending Palo Alto effluent to Sunnyvale for advanced treatment, permitting becomes more complex, as 
the regional AWPF in Sunnyvale would receive effluent from two sources. In addition, the City of Sunnyvale 
has relatively limited experience with IPR via GWR. On the other hand, taking effluent from a second Partner 
Agency would improve AWPF feed reliability. NPR+ reliability would also improve as a result of interties 
throughout North County. 


Because Alternative 2 also proposes supplying Morgan Hill’s NPR system via an intertie with SBWR, the 


same SCP challenge introduced in Alternative 1 would apply. Table 3-6 highlights the pros and cons of 
Alternative 2 relative to other conceptual alternatives. 
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Table 3-6. Pros and Cons of Alternative 2 


Pros Cons 
+ Capital and O&M costs related to 2 new APWFs (34,900 AFY combined purified 
water capacity), 3 interties, and new Morgan Hill NPR+ distribution system 
+ Regional AWPF in Sunnyvale complicates permitting 
+ Increased reliability throughout county from NPR+ interties + Regional AWPF limits feed to Palo Alto AWPF, which could limit NPR expansion 


= Augments GW supply from regional AWPF (served by Palo Alto in PA/MV and Sunnyvale 
RWQCP and Sunnyvale WPCP), which has greater feed + Significant pumping and pipe requirements for SBWR-Morgan Hill connection 
reliability than an AWPF served by Sunnyvale WPCP alone + Requires two separate transmission pipelines between PA/MV and Sunnyvale 
+ Known treatment technologies for AWPF influent and NPR+ 


+ Agreements required for multiple interties 
+ SCP agreement may expire 
+ Limited agency experience in PR 


3.3.3. Alternative 3: IPR via GWR (from Palo Alto and Morgan Hill) and Expanded NPR 


This section describes major project elements, presents a flow balance, and outlines pros and cons for 
Alternative 3. 


3.3.3.1 Major Project Elements 


Alternative 3 shifts the IPR supply from the Palo Alto RWQCP, which would feed a new AWPF in Palo Alto 
(element 1). Purified water would be delivered to the NPR+ system for blending (element 2) and the LGRP. 
via a new pipeline (element 4). In contrast to Alternatives 1 and 2, the PA/MV NPR+ system would remain 
separate from Sunnyvale. A new AWPF in Sunnyvale (element 6) would improve NPR water quality, allowing 
for connection to SBWR (element 9) and expansion of both systems (elements 7 and 11). 


Instead of an NPR+ system in Morgan Hill, Alternative 3 favors IPR via GWR in South County. New treatment 
and purification facilities would divert wastewater on its way to the SCRWA WWTP (element 15) for treatment 
and delivery to the selected recharge location in South County (element 16). As in Alternatives 1 and 2, an 
expanded Gilroy system (element 17) would remain separate and maintain its current NPR water quality. 
Figure 3-8 illustrates the major elements of Alternative 3. 
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Figure 3-8. Alternative 3 elements 
3.3.3.2 Flow Balance 


With only approximately 14,100 AFY in available purified water, the Palo Alto RWQCP (and AWPF) cannot 
produce sufficient volume to meet the LGRP recharge capacity (24,000 AFY). Similarly, diverting and treating 
wastewater in Morgan Hill yields a modest amount (approximately 2,800 AFY). These elements are shown on 
Figure 3-9. 


| Brown»Caldwell : 


29 


0 the limita 
luded with later 


superseded by 
nt of the 


Appendix F Conceptual Alternatives 


PAMV Enhanced NPR | Sunnyvale Enhanced NPR athe ‘SBWR Enhanced NPR | 
(2,800 AFY Demand) (100 AY Gemang) D> arco Ary Demana | 
4,700 24,200 
900 16.300 
7,900 
800 
Legend 14,400 2,800 
Effivent 4 
intra 
Puts Water == — — = 2 
evens Va Gna igs ane al South County Recharge 
(24,000 AFY Capacity) (26,800 AFY Capacity) (7,300 AFY Capacity") 
Sam *Agauned aunt Chrch 


Foctargs Ponds 
Abani AFY | 


Figure 3-9. Alternative 3 purified water flow balance 
3.3.3.3. Pros and Cons 


While Alternative 3 improves reliability across the Sunnyvale and SBWR systems, the PA/MV NPR system 
remains separate. With LGRP supply from Palo Alto, supplies are limited. Palo Alto would not be able to 
produce enough purified water to meet LGRP capacity, even if some of the flow was not reserved for NPR 
blending. At the same time, Palo Alto is farther from the LGRP than SJ/SC and Sunnyvale facilities, so 
conveyance for this alternative would cost more in comparison. Lastly, it is assumed that this alternative 
would require a larger AWPF in Palo Alto than the currently planned 2.25-mgd facility. Given the high cost of 
land in the area, this is a significant economic impact. 


In South County, reduced flows to the SCRWA WWTP could have multiple effects, and the net impact 
remains unclear. While a new trunk sewer between Morgan Hill and the SCRWA WWTP could be delayed or 
possibly downsized, other capital improvements may be required. Odor and clogging issues in the collection 
system could arise if wastewater velocities are too low to scour the pipes and re-suspend solids. Further, 
biological processes at the WWTP could be compromised by changes in influent wastewater composition. 
According to the City of Morgan Hill’s 2016 RWFE, intermittent sludge wasting at the satellite plant could 
hinder biological treatment at the WWTP to the point that solids processing would be required at the WWTP, 
increasing capital and operational costs. Sludge loading and reduced flow to the WWTP could also create 
compliance issues. Table 3-7 highlights the pros and cons of Alternative 3 relative to other conceptual 
alternatives. 
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Table 3-7. Pros and Cons of Alternative 3 


Pros Cons 


+ Capital and O&M costs related to 3 new APWFs (26,900 AFY combined purified 
water capacity, including Morgan Hill) and 1 intertie 

+ Greater distance between Palo Alto and LGRP than SJ/SC and Sunnyvale facilities 

+ Increased reliability for Sunnyvale and SBWR Eee eee , 

+ Augments GW in North and South Counties, each froma single|” Later AWPF In Palo Alto requires more land than other altematives 
facility + PA/MV system remains separate, limiting NPR expansion in PA/MV. 
Morgan Hill satellite plant and AWPF may require extensive permitting and present 
staffing/resource challenges 
Morgan Hill AWPF RO concentrate management feasibility has not been fully 
evaluated 

+ Diverting flow during higher demand periods could require supplemental water 
supply (e.g., well) 

+ Reduced/altered flow to SCRWA WWTP could impact operations 

+ Limited agency experience in IPR via GWR 


+ Treating wastewater in Morgan Hill could reduce need to 
construct new trunk sewer from Morgan Hill to SCRWA WWTP 

+ Separate AWPFs allow for streamlining implementation 

+ Known treatment technologies 


3.3.4 Alternative 4: IPR via GWR (from Palo Alto/Sunnyvale and Morgan Hill) and Expanded 
NPR 


This section describes major project elements, presents a flow balance, and outlines pros and cons for 
Alternative 4. 


3.3.4.1 Major Project Elements 


Alternative 4 favors IPR via GWR over system interties. Anew AWPF in Palo Alto would produce purified water 
for blending (elements 1 and 2), while a regional AWPF in Sunnyvale would take effluent from both the 
RWQCP and WPCP for NPR blending and delivery to the LGRP (elements 3, 6, 7, and 8). The PA/MV and 
Sunnyvale NPR+ systems would be connected (element 5), but SBWR would remain separate (element 11). 
As in Alternative 3, Morgan Hill would divert and treat wastewater before purifying effluent for GWR 
(elements 15 and 16). As in Alternatives 1, 2, and 3, an expanded Gilroy system (element 17) would remain 
separate and maintain its current NPR water quality. Figure 3-10 illustrates the major elements of 
Alternative 4. 
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Figure 3-10. Alternative 4 elements 


3.3.4.2 Flow Balance 


The regional AWPF in Sunnyvale would be able to produce approximately 24,400 AFY of purified water to 
deliver to the LGRP. As discussed in Section 3.3.2.2, the 400 AFY surplus was assumed to be negligible. 
Diverting and treating wastewater in Morgan Hill would generate 2,800 AFY of purified water, less than 40 


percent of the assumed capacity of the South County recharge ponds. Figure 3-11 shows the Alternative 4 
flows. 
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Figure 3-11. Alternative 4 purified water flow balance 


3.3.4.3 Pros and Cons 


As Alternative 4 proposes the same regional AWPF in Sunnyvale as Alternative 2, its potential benefits (feed 
reliability) and challenges (more complicated permitting, reduced supply for future NPR expansion, and 
limited agency experience with IPR via GWR) also carry over. The main differences are that SBWR remains 
separate, and Morgan Hill would implement IPR via GWR instead of NPR+. Table 3-8 highlights the pros and 
cons of Alternative 4 relative to other conceptual alternatives. 


Table 3-8. Pros and Cons of Alternative 4 


Pros Cons 


+ Capital and O&M costs related to 3 new AWPF (36,700 AFY combined 
purified water capacity, including Morgan Hill) and 1 intertie 

+ Regional AWPF in Sunnyvale complicates permitting 

Regional AWPF limits feed to Palo Alto AWPF, which could limit NPR 

expansion in PA/MV and Sunnyvale 

SBWR remains separate, limiting NPR expansion in San José 

Morgan Hill satellite plant and AWPF may require extensive permitting 

and present staffing/resource challenges 

Morgan Hill AWPF RO concentrate management feasibility has not been 

fully evaluated 

+ Diverting flow during higher demand periods could require supplemental 
water supply (e.g., well) 

+ Reduced/altered flow to SCRWA WWTP could impact operations 

+ Limited agency experience in IPR via GWR 
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3.3.5 Alternative 5: IPR via GWR (from Morgan Hill), DPR via raw water augmentation 
(from SJ/SC), and Expanded NPR 


This section describes major project elements, presents a flow balance, and outlines pros and cons for 
Alternative 5. 


3.3.5.1 Major Project Elements 


Alternative 5 is similar to Alternative 1 in North County, with new AWPFs in Palo Alto and Sunnyvale for NPR+ 
(elements 1 and 6), allowing for connection to the SBWR system (elements 5 and 9) and NPR+ deliveries 
(elements 2, 7, and 11). Anew AWPF would also be constructed in San José to produce purified water from 
SJ/SC RWF effluent (element 10); however, instead of sending purified water to the LGRP, the new SJ/SC 
AWPF would augment raw water at the Penitencia WTP (element 13). Similar to Alternatives 3 and 4 in South 
County, Morgan Hill would implement IPR via GWR (elements 15 and 16). As in Alternatives 1, 2,3 and 4, an 
expanded Gilroy system (element 17) would remain separate and maintain its current NPR water quality. 
Figure 3-12 illustrates the major elements Alternative 5. 
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Figure 3-12. Alternative 5 elements 
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3.3.5.2 Flow Balance 


The SJ/SC RWF can supply sufficient effluent volume to deliver the full 26,900 AFY of purified water to the 
Penitencia WTP. As with Alternatives 3 and 4, a modest volume of approximately 2,800 AFY of purified water 
is available for GWR in South County. These elements are shown on Figure 3-13. 
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Figure 3-13. Alternative 5 purified water flow balance 


3.3.5.3. Pros and Cons 


Alternative 5 shares the NPR benefits of Alternative 1—increased reliability and recycled water quality. 
Although potable water reliability improves with raw water augmentation at the Penitencia WTP, substituting 
DPR for IPR via GWR is a risk when regulations are still in progress. Ultimately, implementing DPR may 
require additional facility inprovements, especially related to treatment, monitoring, and operations. These 
additional improvements, combined with relatively high purified water production capacity, would further 
increase costs beyond those of other alternatives. Table 3-9 highlights the pros and cons of Alternative 5 
relative to other conceptual alternatives. 
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Table Pros and Cons of Alternative 5 


Pros Cons 


Capital and O&M costs related to 4 new AWPFs (39,600 AFY combined purified water 
capacity, including Morgan Hill) and 2 interties 


+ Increased reliability in North County from NPR+ 


intesties Costly improvements for DPR and purified water production capacity and monitoring (highest 
+ Greater reliability for potable waterthan the other |” of at alternatives) 
alternatives 


DPR regulations are not yet established 

+ Morgan Hill satellite plant and AWPF may require extensive permitting and present 
staffing/resource challenges 

+ Morgan Hill AWPF RO concentrate management feasibility has not been fully evaluated 

+ Treating wastewater flow in Morgan Hill could Unknown aduitional technologies for achleving DPR level of treatment : 
teduce need to construct haw trunicsewar from Diverting flow in Morgan Hill during higher NPR demand periods could require supplemental 


Morgan Hill to SCRWA WWTP water supply in Gilroy area (e.g., well) ; 
+ Reduced/altered flow to SCRWA WWTP could impact operations 


+ Augments GW from single facility and agency 
experienced in GWR 

+ Separate AWPFs allow for streamlining 
implementation 


3.3.6 Summary 


Table 3-10 compares purified water flows among alternatives, rounded to the nearest 100 AFY. Because 
NPR+ deliveries are equal between alternatives, the table focuses on combined flows for PR (LGRP, 
Penitencia WTP, and South County recharge ponds). Available purified water from SJ/SC RWF effluent 
depends on whether Morgan Hill develops an NPR+ system (Alternatives 1 and 2); thus, these cases are 
treated separately. 


Table Purified Water Available for PR Alternatives 
Source Water Available Purified Water Provided for PR (AFY)® 
for PR, Considering 
Treatment Losses* 
Supply Source (AFY) Alternative 1 Alternative2  Alternative3 Alternative 4 Alternative 5 
Palo Alto RWQCP 14,100¢ 0 14,000 14,100 14,000 0 
Sunnyvale WPCP 10,300¢ 0 10,000 0 10,000 0 
‘SJ/SC RWF 
+ With Morgan Hill NPR+¢ 71,800° 24,000 0 N/A N/A N/A 
+ Without Morgan Hill NPR+ 74,300¢ N/A N/A 0 0 26,900 
SCRWA Service Area 
+ Potential Future Morgan Hill 2,800 0 0 2,800° 2,800¢ 2,800¢ 
AWPF and Satellite Plant 
County total 
+ With Morgan Hill NPR+ 4 99,000 24,000 24,000 17,000¢ 26,800 29,700 
+ Without Morgan Hill NPR+ 101,500 24,000 24,000 17,0008 26,800 29,700 
LGRP, South LGRP, South Penitencia WIP, 
PR locations LGRP LGRP County County South County 
recharge ponds | recharge ponds |_ recharge ponds 


a. Assumes that all remaining effluent is available as feed water for an AWPF; blending or discharge requirements will be further considered as the 
Master Plan progresses, along with potential new contractual agreements. Treatment losses account for advanced treatment recovery rates. 

. Purified water provided is limited to recharge capacity or treatment capacity of receiving facility. 

Based on high estimates of future losses and potential environmental flows. 

|, Alternatives 1 and 2 include Morgan Hill NPR+. Alternatives 3, 4, and 5 do not. 

Per the assumptions in the Baseline Analysis TM, no potential environmental flows were considered for SJ/SC RWF. 

Delivered to recharge ponds in South County; exact location TBD. 

Difference due to rounding. 

N/A = not applicable. 
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Conceptual Alternatives 


Alternative 5 delivers the most purified water for PR, a result of the higher capacity at the Penitencia WTP 
relative to the LGRP. Alternative 3 delivers the least because Palo Alto alone cannot meet the LGRP capacity. 


Source water flow projections—and consequently, projected purified water production—may be refined as 
new information (e.g., updated NPR demand projections) becomes available. 


Section 4: Process for Prioritization and Assessment 


This section describes the approach to prioritizing and assessing conceptual alternatives. 


4.1 Methodology 


The process for prioritization and assessment begins with selecting criteria and identifying the respective 
weight of each criterion (weighting factor) to apply when evaluating alternatives. Assessing alternatives 
through the lens of each criterion helps to illuminate their relative strengths and weaknesses. 


Valley Water developed initial criteria considering objectives of the Master Plan and typical criteria of funding 
opportunities with the U.S. Bureau of Reclamation (Reclamation) and the Department of Water Resources 
(DWR) with the goal of striking a balance across these considerations. Table 4-1 illustrates the relationship 
between the Master Plan objectives and typical criteria of Reclamation and DWR funding opportunities. 


Table 4-1. Obje 


Theme Countywide Master Plan Objectives Reclamation Funding DWR Funding 
Determine reuse supply availability and benefits. 
incredge water reves Identify sources and amounts of water available + Increase water supplies and 
i je waterie for reuse; the appropriate split between NPR and reduce demand on non-recycled ea 
supply PR; and regional, Valley Water, and local-level water supplies. 
benefits from NPR and PR. 
a 7 7 5 - + Address water supply + Consider Integrated Regional 
aniaae opto cea ania sustainability. Water Management Plan 
‘ = ad + Promote a watershed implementation (regionalism, 
eee trae promise ear i aes perspective/integrated partnerships, and integration). 
we mesons aU pumnize Use Cr euehy: we resources management. + Address multiple goals. 
infrastructure, improve system reliability and oe 
flexibility, and explore redefining sewersheds. . Improve habitat and water + Reduce dependence on the 
quality. Delta. 
+ Complete authorized Title XVI» Integrate multiple resource 
Guide system expansion through interagency projects. management strategies. 
Governance and agreements and governance. Analyze the + Implement cost-effective + Optimize project costs and 
economics economics of project alternatives and explore projects. financing. 


cost-sharing opportunities. 


+ Meet legal and contractual water 
supply obligations. 


Demonstrate technical and 
economic feasibility. 


Social issues/ public 
acceptance 


Generate regional support for the Master Plan via 
coordination and outreach. Improve public 
perception of water reuse through outreach 
programs. 


+ Provide benefits to rural or 
economically disadvantaged 
communities (DAC). 


Provide benefits to DAC and 
Native American tribal 
community water issues. 
Consider environmental justice. 


Readiness to proceed 


+ Promote projects that are ready 
‘to proceed. 


Promote projects that are ready 
to proceed. 


Climate change 


+ Incorporate use of renewable 
energy and promote energy 
efficiency. 


Incorporate climate change 
adaptation, including reduction 
in GHG emissions. 
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Conceptual Alternatives 


Valley Water aligned objectives based on common themes, aggregated them into initial prioritization criteria, 
and assigned initial weighting factors by criterion. Assigning weighting factors to criteria helps reflect the 
values and preferences of stakeholders and decision makers when assessing and prioritizing project 
alternatives. Consistent with standard decision-making approaches, weighting factors varied by criterion. 


4.2 Criteria and Weighting 


During a PPG meeting held June 21, 2018, Partner Agencies provided input to Valley Water on the initial 
criteria and weighting factors. Based on Partner Agencies’ feedback, Valley Water refined and confirmed 
prioritization criteria and respective weighting, as summarized in Table 4-2. 


Criterion Weighting 
Economics neue capital and O&M costs and rate/customer affordability 25% 
impacts 

Groundwater management and countywide Including groundwater protection (quality and quantity) and dry 25% 
(regional) supply reliability year/drought resilience benefits 
Environmental impacts/ benefits and Including environmental impacts/ benefits, energy use, and GHG 

tah tit ‘ 20% 
sustainability production 

rt 2 Including governance/ partnership, public acceptance, 
See ‘and pemnitting/regulatory permitting/ compliance, environmental and social justice, timing 15% 
nsideravion: (readiness to proceed), and staff resource considerations 
5 7 — Including water quality (source and product water), monitoring 
Engineering feasibility requirements, and treatment technology 15% 
Total 100% 


4.3 Ranking 


The conceptual alternatives identified in Section 3 were evaluated relative to each criterion listed in 

Table 4-2. Each alternative was awarded a score between 1 and 5 based on how well it satisfies each 
individual criterion, as described further in Section 5. The alternatives’ relative rankings were used to identify 
three alternatives to be carried forward to feasibility-level assessment. 


Section 5: Outcomes of Alternatives Ranking and Selection 


This section presents the outcomes of the alternatives ranking and selection process. 


5.1 Conceptual Alternatives Evaluation 


Each conceptual alternative was scored initially by the project team and refined with input from Valley Water 
and the PPG. Scores were applied using the scale summarized in Table 5-1 and with respect to the 


considerations listed below. 
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Table Scale for Scoring Conceptual Altern: 
Evaluation Criteria 
Environmental Ease of Implementation and 
GW Management and Countywide _Impacts/Benefits Permitting/Regulatory 
Score Economics (Regional Supply Reliability) and Sustainability Considerations Engineering Feasibility 
Reuse regulations in place. Permitted and proven on 
5 $ Highest volume for potable reuse; Positive environmental | Experienced with operational respective water reuse 
interties for supply reliability benefit requirements. Few or no application. Short pipelines 
agreements required. through developed areas. 
Reuse regulations in Permitted and proven on 
. . development. Some experience drinking water; 
4 $$ eee Neutral benefit/impact _ with technology and operational | demonstrated but not yet 
" les for supply rellabllity requirements. Few agreements _ permitted for respective 
required. potable reuse applications. 
Reuse regulatory framework and Treatment approach in 
Sufficient volume for potable reuse; | Minimal environmental fieielina In place, Limited demonstration-scal 
3 $$$ ur ow mn potas user een experience with technology and nm pera 
some interties for supply reliability | concerns < ¢ (further commitment over 
operational requirements. Some ilot) 
agreements required. La 
Reuse regulatory framework 
2 gggg LOW volumeforpotable reuse; few Moderate impacts eee enh picsrioni Treatment approach in pilot- 
interties for supply reliability requiring mitigation requirements. Multiple scale. 
agreements required. 
Concept or research-based 
No regulations in place or on treatment technology. 
1 ssgsg Lowest volume for potable reuse; Significant horizon. No experience with Complex/unfamiliar 
few/no interties for supply reliability | environmental impacts | operational requirements. Many | operational requirements. 
agreements required. Long pipelines through 
urban, developed areas. 


Economics. New advanced treatment facilities, distribution systems, and pipelines add capital and O&M 
costs. Costs will be fleshed out in the feasible portfolios evaluation, along with effects on water rates and 
local economy. For the purpose of this assessment, conceptual alternatives are scored relative to one 
another. Alternatives that incorporated extensive new infrastructure scored lower in this category than 
alternatives that leveraged existing facilities and had fewer new facilities. 


GW Management and Countywide (Regional) Supply Reliability. Per the guiding principles, alternatives 
should incorporate a mix of NPR and PR and add volume for PR. Alternatives that added a larger volume for 
PR were scored higher in this category than alternatives with less volume committed to PR. For this 
evaluation, it is assumed that all alternatives will incorporate requirements to maintain GW quality 
protection; thus, this is not a differentiator among alternatives. 


Environmental Impacts/Benefits and Sustainability. The potential impacts of an alternative on the 
environment (positive or negative) include energy consumption, quantity and quality of flows to receiving 
water bodies, and ease of adaptation to changes in physical or statutory conditions (e.g., climate change, 
catastrophic events, population or economic growth, regulatory changes). Lower scores were applied to 
alternatives with multiple AWPFs that have higher energy requirements for RO, resulting in higher GHG 
production, and to those that may adversely affect existing environmental conditions of receiving water 


bodies. 
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Ease of Implementation and Permitting/Regulatory Considerations. This criterion weighs the potential 
effects (positive or negative) of an alternative on the local community, specifically DACs, and the 
acceptability of the measure to customers/ratepayers and local interest groups. Alternatives that have 
known reuse permitting pathways and environmental documentation requirements were scored higher than 
those with more complex requirements or regulations that are new or still in development. Lower scores 
were given to alternatives that had longer project implementation timelines or more complex 
staffing/operational requirements. 


Engineering Feasibility. The alternatives generally involve similar project components in terms of equipment, 
technology, and water quality goals; however, their scales (i.e., capacity, length, and number of facilities) 
vary. Alternatives including the Morgan Hill satellite plant and AWPF received a lower score because of the 
additional unit processes needed for primary and secondary treatment of wastewater. Long pipelines 
through heavily congested areas can be challenging during construction, as reflected in lower scores in this 
area. 


The scoring for each alternative is summarized in Table 5-2. 
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Table onceptual Alternatives’ Scores 


Conceptual Alternative 1 Conceptual Alternative 2 Conceptual Alternative 3 Conceptual Alternative 4 Conceptual Alternative 5 
Criterion Notes Weighting | Score Scoring Reasoning Score Scoring Reasoning Score Scoring Reasoning Score Scoring Reasoning Score Scoring Reasoning 
Capital and O&M costs related to: 
Capital and O&M costs related to: Capital and O&M costs related to: 3 new AWPFs with combined Capital and O&M costs related to: Capital and O&M costs related to: 
3 new AWPFs with combined 2 new AWPFs with combined purified water capacity of 26,900 3 new AWPFs with combined 4 new AWPFs with combined purified 
: 5 purified water capacity of 34,900 purified water capacity of 34,900 AFY (17,000 AFY for PR and 9,900 purified water capacity of 36,700 water capacity of 39,600 AFY 
Including capital and O&M costs and ee 
Economics rate/customer affordability impacts 25% 3.0 | AFY(24,000AFY forPRand 10,900 3.0 _ AFY (24,000 AFY for PR and 2.0  AFY for NPR+); 1 intertie pipe;new | 3.0 | AFY(26,800 AFYforPRand9,900 | 1.0 | (29,700 AFY for PR and 9,900 AFY for 
AFY for NPR+); 3 intertie pipes; and 10,900 AFY for NPR+); 3 intertie pipe from Palo Alto to Los Gatos; AFY for NPR+); 1 intertie pipe; new NPR+); DPR treatment/monitoring: 2 
new Morgan Hill NPR+ distribution pipes; and new Morgan Hill NPR+ limited land availability in Palo Morgan Hill satellite plant and intertie pipes; new Morgan Hill 
system distribution system Alto; and new Morgan Hill satellite AWPF satellite plant and AWPF 
plant and AWPF 
, ‘Augments GW supply (combined ‘Augments surface water from SJ/SC; 
GW management and Including GW protection (quality and Augments GW supply from SJ/SC Augments GW supply (combined Augments GW supply from Palo volume) from Sunnyvale & Palo Alto; reoperation would direct more 
. a ie ov 4 volume) from Sunnyvale and Palo Alto, though with less water than a 7 fe 
countywide (regional) supply quantity) and dry year/drought resilience 25% 3.0 | (large volume); interties provide 3.0 es 2.0 ie “3 A 4.0 | intertie between Sunnyvale and Palo | 5.0 _ imported water to recharge due to 
bale ne Alto; interties provide drought other alternatives; intertie provides és ree sank ‘ 
reliability benefits drought resilience 4 i" Alto provides drought resilience; no DPR; interties provide drought 
resilience drought resilience 4 Sagi 
intertie with SBWR_ resilience 
Suicnnenal lacagaunontroniientaa 3 new, separate AWPFs for NPR+ 2 new, separate AWPFs for NPR+ 3 new, separate AWPFs for NPR+ 3 new, separate AWPFs for NPR+ 4 new, separate AWPFs for NPR+ and 
ake Inpetuaing eit es and IPR; local supplies could offset and IPR; local supplies could offset and IPR; local supplies could offset and IPR; local supplies could offset DPR; local supplies could offset 
impacts/benefits and impacts/ benefits, energy use, and GHG 20% 40 |. \ es 40 |. ‘ ‘ 3.0 |, ‘ rs 40 |. . 20 |, ‘ 5 
Aes , increased imports, reducing GHG increased imports, reducing GHG increased imports, reducing GHG increased imports, reducing GHG increased imports, reducing GHG 
sustainability production ine fae funit ‘ ‘ 
overall for water deliveries overall for water deliveries overall for water deliveries overall for water deliveries overall for water deliveries 
Including governance/ partnership, public : . DPR regulations anticipated in 2023; 
Ease of implementation and _ acceptance, permitting/compliance, SCP agreement may expire; agency | New Morgan Hill satellite plant: and New Morgan Hill satellite plant and DPR has no precedent in California; 
i a sbi eae naa 2 : i SCP agreement may expire; limited AWPF may require extensive i : 4 
permitting/ regulatory environmental and social justice, timing 15% 5.0 experienced in GWR and using a 4.0 ; - 2.0 Peeper “nn 3.0 | AWPF may require extensive 1.0 new Morgan Hill satellite plant and 
i A . py or no agency experience in PR permitting; limited land availability ‘ " 
considerations* (readiness to proceed), and staff resource single facility in Palo Alto permitting AWPF may require extensive 
considerations permitting 
Known technologies for achieving Known technologies for achieving Unknown additional technologies for 
Including water quality (source and Known technologies for achieving Known technologies for achieving level of treatment; however, adding level of treatment; however, adding achieving DPR-level of treatment; new 
Engineering feasibility product water), monitoring requirements, 15% 4.0 level of treatment; pipeline(s) 4.0 __ level of treatment; pipeline(s) 3.0 new Morgan Hill satellite plant and 3.0 | new Morgan Hill satellite plant and 1.0 | Morgan Hill satellite plant and AWPF 
and treatment technology through developed urban areas through developed urban areas AWPF may present staffing/ AWPF may present staffing/ may present staffing/ resource 
resource challenges resource challenges challenges 
Total, 100% 3.7 3.5 24 3.5 2.2 
a. Permitting and regulatory considerations are discussed in more detail in the Regulatory Compliance Strategy. 
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5.2 Feasible Alternatives Selection 


Based on the results of the scoring process, the three alternatives selected to move forward to feasible 
alternatives evaluation are: 


+ Alternative 1: IPR via GWR (from SJ/SC) and expanded NPR 

« Alternative 2: IPR via GWR (from Palo Alto /Sunnyvale) and expanded NPR 

+ Alternative 4: IPR via GWR (from Palo Alto/Sunnyvale and Morgan Hill) and expanded NPR 
These alternatives will be refined and further evaluated in the feasible portfolios evaluation. 


Section 6: Next Steps 


The three alternatives selected to move forward to feasible portfolios evaluation will be developed to a 
preliminary (10 percent) design and further evaluated using detailed prioritization criteria and other factors, 
such as economics, environmental impacts/benefits, governance considerations, and risk. 


Valley Water will continue to facilitate meetings and workshops with the PPG, Executive Leadership Group, 
Stakeholder Task Force, and the Board Recycled Water Committee to discuss and refine the Draft Master 
Plan Report. The Final Master Plan Report will be developed in close coordination with these partners and 
stakeholders. 
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This attachment presents the market assessment used for the conceptual alternatives analysis. Note that 
while potential costs are referenced where available from source studies, costs are not a consideration for 
conceptual alternatives. Costs will be evaluated as part of the feasibility analysis. 


A... PA/MV RWS 


The PA/MV RWS delivers recycled water produced at the Palo Alto RWQCP to customers in Palo Alto and the 
North Bayshore area of Mountain View. 


A.1.1 Palo Alto 


The City of Palo Alto’s 2008 Recycled Water Facility Plan (RWFP) identified 1,700 AFY in potential additional 
demand and organized potential customers into five geographic areas, shown on Figure A-1. The pink circles 
represent potential customers, with higher demands corresponding to larger circles. Arrows represent 
options for future expansion. 


Los Altos Hills 


Potential Focus Areas 


~~ 


Figure A-1. Palo Alto: groupings of potential NPR customers 
Source: 2008 RWFP 
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The highest concentration of users is in the Stanford Research Park area, which is the focus of the plan. To 
serve these customers, the 2008 RWFP recommended connecting to the existing pipeline along East 
Bayshore Road (shown on Figure A-2) and proceeding southwest. This extension would add 900 AFY of 
demand, which matches the City’s 2015 UWMP projection. The 2015 UWMP estimated long-term NPR 
demand at 1,750 AFY. 


Figure A-2 illustrates the expected demand and recommended facilities to serve the East Meadow Drive and 
Stanford Research Park focus areas. According to the 2008 RWFP, the total capital cost (including pipelines, 
pumping, and user retrofits) for the recommended project is $33.5 million in 2008 dollars. 
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Figure A-2. Palo Alto: recommended NPR facilities 
Source: 2008 RWFP 
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A.1.2 Mountain View 


The City of Mountain View's 2014 Recycled Water Feasibility Study (RWFS) identified five system expansion 
alternatives. Shown in Figure A-3, proposed options target larger potential users south of Highway 101, 
including the Domizile Homeowners Association, Rengstorff Park, Cuesta Park, and El Camino Hospital. 


Additionally, the 2014 RWFS identified a potential intertie between the City of Mountain View and City of 
Sunnyvale recycled water distributions systems. This intertie would cross through Moffett Field and connect 
to the City of Sunnyvale near Enterprise Way. The alignment for this intertie is also shown on Figure A-3. 
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Figure A-3. Mountain View: NPR expansion alternatives 
Source: 2014 RWFS 


With the lowest unit costs ($2,650/AF [2014 dollars]) and relatively minimal environmental impacts, the 
National Aeronautics and Space Administration (NASA) Research Park and Whisman School Park alignments 
were selected for implementation. These correspond to the yellow and blue lines in Figure A-3. Because of 
financial challenges of implementing the expansion at once, the 2014 RWFS proposed dividing the project 
into three phases. In all, the recommended project would cost $23.7 million (2014 dollars) and add 
approximately 1,100 AFY of demand, for a total of 1,600 AFY. These demands include approximately 400 
AFY delivered to users outside the City of Mountain View's water service area, which are associated primarily 
with Moffett Field. 
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The City of Mountain View's 2015 UWMP projects a total long-term demand of 2,500 AFY, nearly 1,000 AFY 
more than the 2014 RWFS. Part of the discrepancy can be explained by projected deliveries outside the 
water service area, which are approximately four times larger in the 2015 UWMP. Meanwhile, projected 
deliveries inside the water service area are lower in the 2015 UWMP. The 2015 UWMP noted that estimates 
from the 2014 RWFS were updated based on “subsequent discussions with NASA, Google, and the City of 
Sunnyvale.” Table A-1 compares the long-term demand projections by service area between the 2014 RWFS 
and 2015 UWMP. 


Table A-1. Comparison of Projected Long-Term NPR Demands in Mountain View 


Inside Water Service | Outside Water Service 
Source Area (AFY) Area (AFY) Total (AFY) 
2014 RWFS 1,200 400 1,600 
2015 UWMP 1,100 1,400 2,500 


A.2 Sunnyvale RWS 


The Donald M. Somers WPCP supplies the Sunnyvale RWS, which delivers water to customers in the cities of 
Sunnyvale and Cupertino. 


A.2.1 Sunnyvale 


In 2013, the City of Sunnyvale adopted a Feasibility Study for Recycled Water Expansion (FSRWE), which 
identified approximately 2,100 AFY of additional potential recycled water demand. The recommended 
expansion included creating a system loop via extensions to Washington Park, Las Palmas Park, and 
apartment complexes on South Fair Oaks Avenue, as well as an extension south on Wolfe Road to the Apple 
Campus 2. The total cost of the recommended expansion, including all optional extensions, was estimated 
at $114.1 million (2013 dollars). The Wolfe Road Main was completed in 2017, with funding help from 
Valley Water, Apple, and California Water Service Company (Cal Water). Figure A-4 shows the existing and 
proposed NPR system, color coded by construction phase. 
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Figure A-4. Sunnyvale: NPR expansion and phasing 
Source: 2013 FSRWE 


The 2013 FSRWE estimates total long-term NPR demand reaching 3,100 AFY, compared to only 1,700 AFY 
in the 2015 UWMP. Following completion of the 2013 FSRWE, the City of Sunnyvale chose to not pursue 
additional recycled water projects until further direction from Valley Water was received regarding 
countywide recycled water planning. This reduced the NPR demand in the City of Sunnyvale’s 2015 UWMP. 
The 2015 UWMP projects reaching 1,680 AFY by 2030, with no further demand growth beyond 2030. Most 
of the growth is due to increased landscape irrigation and dual plumbing, with less significant contributions 
from golf course irrigation and construction operations. 
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A.2.2 Cupertino 


Cal Water, along with San Jose Water (SJW) under a lease agreement with the City, retails potable water 
within the city of Cupertino. In 2012, SJW developed a Recycled Water Feasibility Study (RWFS) that 
investigated bringing recycled water to the city of Cupertino and western portion of the city of San José. 
Alignment T, as the extension was named, would utilize recycled water from the City of Sunnyvale’s RWS, 
connecting near the Apple Campus 2. The 2012 RWFS proposed constructing Alignment T in three phases, 
costing $38.8 million (2012 dollars) and serving a total potential demand of 1,300 AFY. Figure A-5 shows 
proposed and optional Alignment T segments, along with target customers. 


[AL WATER 


SJWC SERVICE AREA | 


Figure A-5. Cupertino (Cal Water/SJW): proposed Alignment T facilities 
Source: 2012 RWFS 


Because SJW provides water service to Cupertino through a lease agreement that expires in 2022, it was not 
considered feasible to invest in Alignment T unless an agreement was in place to make this a financially 
viable option. Therefore, SJW did not include Cupertino NPR demands in its 2015 UWMP. 


Cal Water's 2015 UWMP recycled water use projections include only Apple Campus 2 deliveries, which reach 
approximately 300 AFY by 2025. No additional demand growth is expected through 2035. 


A.3. SBWR 


SBWR delivers recycled water produced at SJ/SC RWF to customers in the cities of Santa Clara, San José, 
and Milpitas. 
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A.3.1 Santa Clara 


While the City of Santa Clara does not plan to expand its recycled water distribution system, NPR demand is 
expected to almost double by 2040 according to the City of Santa Clara’s 2015 UWMP. The City of Santa 
Clara attributes the growth to a burgeoning data center industry, which uses large volumes of water for 
cooling. In addition, the City of Santa Clara expects significant development and several infill projects near 
existing pipelines, creating additional landscape irrigation and dual plumbing demand. Figure A-6 shows the 
actual and projected NPR demand from 1998 through 2040, when demand is expected to reach 6,900 AFY. 
In 2035, the target year for long-term demand comparisons, NPR demand is estimated at 6,500 AFY. 
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Figure A-6. Santa Clara: actual and projected recycled water demand 
Source: Santa Clara 2015 UWMP 


A.3.1.1 San José Municipal Water System 


The San José Municipal Water System (SJMWS), one of the two NPR service providers in the city of San José, 
has not developed its own recycled water plan; however, SBWR conducted a market assessment of its 
service area in the 2014 SMP. The 2014 SMP projected approximately 2,700 AFY in additional demand, for 
a long-term total of approximately 7,300 AFY within the SJMWS service area. Increased demand is based on 
job and housing growth scenarios introduced in the Envision San José 2040 General Plan Update and is not 
associated with any specific recycled water expansion projects. Of note, the 2013 expansion of the Los 
Esteros Energy Center was expected to contribute between 1,000 and 2,000 AFY of additional demand 
(1,500 AFY was used in the SMP), a significant portion of the projected overall growth. 


SJMWS's 2015 UWMP projects demand nearly doubling from 3,600 AFY in 2015 to 6,800 AFY in 2035. This 
total long-term demand is lower than SBWR's estimate, though 2040 estimates from the 2015 UWMP are 
right in line with SBWR. Both landscape irrigation (including golf courses) and industrial use are expected to 
increase, but industrial use will exceed irrigation demand in 2020 and grow more quickly in the following 
years. 
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A.3.1.2 San Jose Water 


SJW, the other NPR service provider in the city of San José, developed a Recycled Water Master Plan 
(RWMP) in 2009 that identified 17 potential alignments to expand the RWS throughout SJW’s service area. A 
2011 TM, the Recycled Water Master Plan - 2011 Update refined the 2009 market assessments and 
introduced two new alignments, for a total of 19. Through 2018, nine of the alignments proposed in the 
2009 RWMP had been implemented, representing approximately 27 miles of new infrastructure. 
Constructing the remaining alignments would cost approximately $130.7 million (2014 dollars) and increase 
total irrigation demand by 5,600 AFY. Proposed alignments are shown on Figure A-7. 


Figure A-7. San Jose Water: proposed recycled water alignments 
Source: 2011 RWMP 
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SJW’s 2015 UWMP updated the demand estimates and proposed an implementation schedule for each 
alignment. Alignments A and R would be implemented first in 2016, with Alignment K completing the 
expansion plan in 2029. As mentioned in the Cupertino discussion, Alignment T was not included in the 
UWMP. Together, the extensions would increase demand by 6,400 AFY, for a total long-term demand of 
8,400 AFY, achieved by 2035. 


A.3.1.3 Milpitas 


SBWR's 2014 SMP summarizes the City of Milpitas’s long-term recycled water demands, which are expected 
to increase because of development around the Milpitas Transit Area and system extensions to Spring Valley 
Golf Course and Summitpointe Golf Club. These developments, along with an effort to convert cooling towers 
to use recycled water, combine for approximately 1,100 AFY in additional long-term demand. Total potential 
demand is 2,200 AFY. The 2014 SMP cites an aggregate cost for the entire SBWR system, so no Milpitas- 
specific costs are available for reference. Figure A-8 illustrates the proposed distribution facilities. 
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Figure A-8. Milpitas: proposed recycled water infrastructure 
Source: SBWR 2014 SMP, Appendix 34 
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The City of Milpitas’s 2015 UWMP projects more aggressive demand growth. While SBWR’s SMP estimates 
an NPR demand of 2,200 AFY in its long-term projections (defined as 2035), the 2015 UWMP projects 
2,500 AFY for the same timeframe and 2,700 AFY in 2040. 


A.4. SCRWA 


The SCRWA WWTP serves the cities of Gilroy and Morgan Hill. Currently, SCRWA produces NPR water for 
Valley Water, which distributes it to users located within about five miles of the WWTP, located south of the 
City of Gilroy. 


A.4.1 Gilroy 


In 2015, SCRWA and Valley Water completed a South County Recycled Water Master Plan Update (2015 
MPU) that refined the NPR market, proposed NPR expansion alternatives, and developed a 20-year CIP. A 
market assessment identified potential future landscape irrigation, agricultural, and municipal/industrial 
users, who, along with limited-term customers (e.g., construction use), would add 4,200 AFY of demand. 
Including 2,000 AFY used currently, the total long-term, potential demand would be 6,200 AFY. 


Figure A-9 shows the current system and various user types introduced in the 2015 MPU. “In-progress 
users” have been permitted to use recycled water but are not yet connected or not yet taking deliveries. 
“Baseline users’ are close to the existing alignment and have expressed interest in recycled water. 
“Potential users” are candidates for recycled water that could be approached in the future, following system 
expansion. 
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Figure A-9. Gilroy: existing RWS and potential users 
Source: 2015 MPU 
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The recommended CIP (shown on Figure A-10) includes new pipeline, pumping, storage, and treatment 
facilities. According to the 2015 MPU, it would cost approximately $98 million (2015 dollars) and add 1,200 
AFY of demand, for a total of 3,700 AFY. Total long-term demand matches the City of Gilroy’s 2015 UWMP. 
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Figure A-10. Gilroy: recommended NPR system expansion 
Source: Gilroy 2015 UWMP 


A.4.2 Morgan Hill 


Currently, the City of Morgan Hill does not receive recycled water from the SCRWA system. The 2016 RWFE 
examined three alternatives for extending recycled water service to Morgan Hill: two transmission main 
alignments (connecting Morgan Hill to Gilroy) and a satellite plant constructed in Morgan Hill. In conjunction, 
a Morgan Hill NPR market assessment was conducted, identifying 2,900 AFY of potential recycled water 
demand. Potential users are shown on Figure A-11. 
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Figure A-11. Morgan Hill: potential recycled water users 
Source: 2016 RWFE 


Ultimately the 2016 RWFE concluded that NPR using source water from the SCRWA facility was not a 
feasible alternative in Morgan Hill. Additionally, a satellite plant that delivered recycled water for irrigation 
use would not be cost-effective. Existing customers in the city of Gilroy already use most of the available 
supply, and during wet months when supplies would increase, demand drops. Instead, the 2016 RWFE 
recommended using recycled water for GWR; a variation of this option is discussed further in Section 2. 


A.5 Market Quantification Summary 


Table A-2 summarizes the long-term NPR demands for each retailer, comparing projections from water 
retailers’ 2015 UWMPs to previous retailer-specific recycled water plans (where available). The “previous 
study” projections include existing demand (when the plan was developed) plus any estimated demand from 
the plan’s recommended project. Long-term UWMP demand is equal to the maximum demand projected 
through 2035. 
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“Difference from Previous Study” compares the demand projections from the 2015 UWMPs to the previous 
recycled water plans. Large drops in potential demand, as with the City of Sunnyvale, could signify 
abandonment or major delaying of system expansion. Based on the 2015 UWMP and discussions with the 
City of Sunnyvale, NPR system expansion would be paused until Valley Water provides direction regarding 
countywide reuse efforts through the Master Plan. Smaller declines (City of Mountain View) suggest 
adjustments for new baseline conditions. 


Demands are also subtotaled by Partner Agency and for the entire county. UWMP estimates are lower for the 
PA/MV RWS and Sunnyvale RWS, while 1,000 AFY of additional demand is expected for the SBWR system 
(fed by the SJ/SC RWF). Despite differences for individual cities, total countywide demand projections from 
the previous sources and 2015 UWMPs are within 2.5 percent of each other. 


While previous studies and UWMPs anticipate between 32,000 and 33,000 AFY of countywide NPR demand, 
respectively, significant discrepancies at the retailer level mean that the most recent source should be used. 
Consistent with the baseline analysis, the conceptual alternatives analysis uses the 2015 UWMP 
projections, as they are more recent. The City of Morgan Hill’s 2016 RWFE is the only alternate source that 
was developed after 2015, but both sources predict zero long-term recycled water use, so nothing changed 
in the period between publications. Using the most recent long-term demands is critical for developing 
relevant conceptual alternatives. Even in concept, an alternative must pass a basic flow accounting, and 
reliable NPR demands are an important piece of that exercise. NPR demand projections may be updated as 
new information becomes available from the Partner Agencies. 


| Brown+Caldwell : 


this do been superseded by 
ent but as an interim component of the 


Appendix F 


Conceptual Alternatives 


Long-Term NPR Demand (AFY) 
From Previous From 2015, Difference from Explanation of 
Partner Agency Retailer Previous Study Study* UWMP Previous Study Difference 
PA/MV RWS City of Palo Alto 2008 RWFP® 1,740 1,750 ~0 N/A 
PA/MV RWS City of Mountain 9944 RWES. 1,200 1,100 -100 Lower actual demand 
Views in 2015 
PA/MV RWS subtotale 3,000 2,800 -200 
Expansion on hold, 
SunnyvaleRWS | CityofSunnyvale | 2013 FSRWE 3,100 1,400 -1,700 pending Master Plan 
efforts 
Sunnyvale RWS —_| SJW (Cupertino) 2012 RWFS 0 0 0 N/A 
Cal Water 
Sunnyvale RWS. (Cupertino) 2012 RWFS 260 260 ~0 N/A 
‘Sunnyvale RWS subtotal 3,400 1,700 -1,700 
Additional 
SBWR City of SantaClara 2014 SMPt 5,200 6,500 1,300 development and data 
center growth 
Timing: 2040 demand 
San José Municipal projections from 
SBWR Water System 2014 SMPt 7,400 6,800 7600 UWNMP are in line with 
SMP 
SBWR SJW 2011 RWMP« 8,400 8,400 ~0 N/A 
Additional 
SBWR City of Milpitas 2014 SMPf 2,200 2,500 300 development in Transit 
Area 
‘SBWR subtotal 23,100 24,100 1,000 
SCRWA City of Gilroy 2015 MPU 3,700 3,700 ~0 N/A 
SCRWA City of Morgan Hill | 2016 RWFE 0 0 0 N/A 
‘SCRWA subtotal 3,700 3,700 20) 
County totale 33,200 32,300 -900 


Projected demai 


>pae se 
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Demands outside Mountain View's water service area are excluded. 
Difference due to rounding. 
In the absence of a retailer-specific plan, SBWR’s SMP was used. 


[ Brown»Caldwell 


to the limitations specified at the begi 
more updated information included with later deliverables. This docume 
Countywide Wa 


A14 


shou! 


ning of this document. Much of the infor 
t be considered as a standalone 


Master Plan. 


focument but as an 


Equal to existing demand at time baseline source was written, plus estimated demand assuming implementation of recommended project. 


Baseline source did not list existing use, so average of actual recycled water deliveries in 2005 and 2010 used (data from UWMPS). 


ion in this document has been superseded by 


interim component of the 


Appendix F Conceptual Alternatives 


Attachment B: NPR+ Multiplier Calculations 
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The total effluent required to produce NPR+ (Qeffiuent) is the sum of (1) secondary or tertiary treated effluent 
to be blended (Quer), assumed to be one unit in this analysis, and (2) AWPF feed water (Qawer feea) to produce 
enough purified water for blending. The amount of NPR+ produced (Qenhancea) is lower than Qesfiuent because of 
water lost during the MF and RO processes (Qwaste).® An “NPR+ multiplier,” equal to Qertiuent/Qenhancea, Can be 
calculated to determine the volume of effluent required to meet the equivalent NPR+ demand. 


The purified water flow rate required for blending (Qouritiea) depends on effluent flow rate and quality, purified 
water quality, and the target quality of NPR+. To remain consistent with the SBWR’s 2014 SMP, this TM 
assumes that purified water has a TDS of 50 milligrams per liter (mg/L), and that the target NPR+ TDS is 
500 mg/L. Equation 1 determines the purified water-to-effluent blending ratio based on these assumptions 
and the current effluent TDS for each Partner Agency. 


Qpurified = TDStarget-TDSef fluent (Equation 1) 
Qeffluent  TDSpurifiea—TDStarget 


Where: 

Qpurified = flow rate of purified water (equal to Qawer feed - Qwaste) 
Qertiuent = flow rate of effluent 

TDStarget = NPR+ target TDS concentration, assumed to be 500 mg/L 
TDSertuent = effluent TDS, in mg/L 

TDSpurified = purified water TDS, assumed to be 50 mg/L 


Assuming one unit of Quer, Qpurified is equal to the blending ratio. With Qpurifiea KNOWN, Qenhanced CAN bE 
calculated as Quer + Qpuritied, and consequently, the NPR+ multiplier can be determined. 


All four Partner Agencies have an NPR+ multiplier of approximately 1.1. That is, for every 1,000 AFY of NPR 
demand, approximately 1,100 AFY of effluent is needed to produce 1,000 AFY of NPR+. Flow balances 
presented in the following subsections account for improved NPR water quality at the Palo Alto RWQCP, 
Sunnyvale WPCP, and SJ/SC RWF. The alternatives do not contemplate changing the water quality of NPR 
produced at the SCRWA WWTP, so an adjustment is not necessary for that flow. 


Calculations for the Sunnyvale WPCP are described here as an example, while results for the remaining 
Partner Agencies can be found in Table B-1. Based on the City of Sunnyvale’s 2013 FSRWE, TDSetfuent for the 
WPCP is assumed to be 930 mg/L. Equation 1 gives a blending ratio of 0.96, meaning that every unit of 
effluent must be blended with 0.96 unit of purified water to achieve a target TDS of 500 mg/L. 


Using MF and RO recovery rates of 93 percent and 85 percent, respectively, it takes 1.21 units of effluent to 
produce 0.96 unit of purified water. Thus, after adding 1.00 unit of Sunnyvale WPCP effluent that goes 
directly to the NPR+ distribution system, 2.21 units of effluent produce 1.96 units of NPR+. Currently, 1.00 
unit of effluent satisfies 1.00 unit of NPR demand, so assuming 1.96 units of NPR demand, the NPR+ 
multiplier for the Sunnyvale WPCP would be 1.13 (2.21/1.96). A process flow diagram of this example is 
shown on Figure B-1. 


5 Typically, MF backwash returns to the front of the plant so is not actually lost. Including MF backwash in the waste stream provides 
a conservative (high) estimate of the amount of effluent needed to produce NPR+. Flow assumptions may be refined throughout 


development of the Master Plan. 
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Quer 

1mgd N\ 

930 mg/L TDS Qenhanced = Quer ba Qourified 
Qetuent 

4 1.96 mgd 
2.21 mgd 
930 mg/L TDS Q, 500 mg/L TDS 
“AWPF feed - Qouritied 
AWPF 0.96 mgd 
121med 50 mg/L TDS 
930 mg/L TDS 


Quraste 


0.25 mgd 
~4,300 mg/L TDS 


Figure B-1. NPR+ process flow diagram for Sunnyvale WPCP 


Table B-1. NPR+ Blending Requirements 


| Effluent TDS Purified Water Flow per Purified Water 

Producer (mg/L) Unit Effluent Flow Flow Percent NPR+ Multiplier? 
PA RWQCP | 847> 0.771 43.5 | 1.12 
‘Sunnyvale WPCP 930° 0.956 48.9 | 1.13 
‘SJ/SC RWF | 7204 0.489 32.8 | 1.09 
‘SCRWA WWTP | 677! 0.392 28.2 | 1.08 


. Assuming a purified water TDS of 50 mg/L, a target NPR+ TDS of 500 mg/L, and MF and RO efficiencies of 93% and 85%, respectively. 
. Average of TDS readings from 2015-17, as reported to California State Water Resources Control Board. 

Average TDS from 2007-11 per City of Sunnyvale FSRWE (June 2013). 

|. Per SBWR's 2014 SMP, Appendix 4A. 

Not proposed to upgrade to NPR+. Flow analysis below assumes SCRWA will continue producing the same quality recycled water. 
12-month average as of 12/31/2017, as reported to California State Water Resources Control Board. 


mp ao o Dp 
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AWPF — Advanced Water Purification Facilities 
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1. Introduction 


Climate change, population increase, and frequent drought conditions have made surface and 
groundwater supplies increasingly unreliable. To meet current and anticipated water demand, Valley 
Water, formerly known as Santa Clara Valley Water District (SC VWD), seeks to enhance the reliability of 
its water supply through increased production of potable recycled water. 


Valley Water has set a goal that 10% of its water demand be met by recycled water supplies by 2028. It 
plans to meet this goal with the introduction of Advanced Water Purification Facilities (AWPF) that will use 
advanced treatment processes to treat final effluent from the wastewater treatment facilities of partner 
agencies to produce 28,000 acre-feet-per-year (AFY) for potable reuse. 


The partner agencies include the City of Palo Alto, the City of Sunnyvale, South Bay Water Recycling, and 
South County Regional Wastewater Authority. 


GHD's role in this project is to incorporate stakeholder feedback to assess and recommend reverse 
osmosis concentrate (ROC) management options for each AWPF portfolio under consideration. This will 
assist the stakeholders in determining the best option for locating the AWPFs. 


There are currently four portfolios being assessed: 


e Portfolio 1: The Regional 24 MGD AWPF is located at the San Jose-Santa Clara Regional 
Wastewater Facility (SJ-SC RWF). 


e Portfolio 2A: The Regional 24 MGD AWPF is located at the former Los Altos treatment plant site. 


e Portfolio 2B: The Regional 24 MGD AWPF is located at Sunnyvale Water Pollution Control Plant 
(WPCP). 


e Portfolio 4: Two Regional AWPF’s with a combined target capacity of 24 MGD are located at 
Sunnyvale WPCP and at the former Los Altos treatment plant site. 


All portfolios also include a 2 MGD AWPF in South County tentatively located in Morgan Hill. 


With the exception of the ROC produced at the AWPF in South County, all ROC management options 
must ensure compliance with surface water discharge limitations specified by the San Francisco Bay 
Regional Water Quality Control Board (Water Board) to comply with the objectives and policies specified 
in the “San Francisco Bay Basin Water Quality Control Plan” (Basin Plan). 


Our approach to developing a list of problematic contaminants was first to evaluate the data and multiply 
the highest concentration of each constituent by 6.7 to reflect 100 percent removal and 85 percent 
recovery by the Reverse Osmosis (RO) process, eliminating those contaminants that did not exceed the 
limits even under these conditions. Secondly, we applied a treatment model to the contaminants using 
appropriate removal efficiencies for each unit process, thereby eliminating more of them. We then 
updated our data set with more recent data and applied other factors such as attenuation to form the final 
list of contaminants. 


A list of management solutions was developed from suggested possible options which were evaluated 
using Multi Criteria Analysis (MCA) to eliminate those which were fatally flawed. 


The list of potential ROC management options includes: 
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ROC treatment for removal of contaminants 

Blending with residual wastewater effluent and discharge at existing outfalls in San Francisco Bay 
Discharge from an outfall in San Francisco Bay in an area of enhanced mixing 

Discharge from a deep water outfall in San Francisco Bay north of Dumbarton Bridge 


Disposal by deep well injection 


The various ROC management options have been evaluated by engineering judgement based on their 
ability to comply with discharge limitations and their relative costs. The purpose of this report is to 
summarize the previous works done on this project, provide the most feasible management strategies for 
each portfolio, and propose some recommended next steps. 


1.1 


Assumptions 


For the purpose of consistency through this document and other documents produced as part of the 
SCVWD ROC Management Project, the flows considered during design and analysis are outlined and 
defined as follows: 


All flows considered in this study have been adopted from the Countywide Water Reuse Master 
Plan (CWRMP) per their draft deliverable report number seven (D7) document dated 10/24/2019 
to be consistent with their designs with the exception of the Palo Alto minimum historical flow 
scenario, presented in Table 5.5. 


Final effluent (or effluent) — flow available for an AWPF feed (used to indicate “secondary” or 
“tertiary” effluent from the respective wastewater treatment facility). 


Blending — combining final effluent with ROC prior to discharging from an outfall. 
Final ROC effluent blend — flow available for an AWPF stream used to blend (at an outfall). 
The level of treatment for AWPF feedwater from each facility is as follows: 


o SJ-SC RWF — fully nitrified, tertiary treated effluent (existing Silicon Valley Advanced 
Water Purification Center (SVAWPC) will continue to receive secondary treated effluent) 


0 Palo Alto Regional Water Quality Control Plant (RWQCP) — fully nitrified, tertiary treated 
effluent 


o Sunnyvale WPCP - fully nitrified, tertiary treated effluent. Sunnyvale is currently 
constructing an engineered nitrification system. 


AWPF permeate (or permeate) — anticipated permeate production capacity for each AWPF. 
AWPF feed — feed to an AWPF from available final effluent flow. 
AWPF ROC — main flow of concern requiring management, and basis of this study. 


Total discharge to outfall — sum of residual final effluent and ROC (in cases where ROC is 
blended with final effluent). 


An additional assumption is that for the California Environmental Quality Act (CEQA) process, Valley 
Water has indicated that ROC Management improvements will be evaluated in a Program EIR adopted for 
the AWPF project. 
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2. Portfolio Description 


2.1 Portfolio 1A/1B: Expanded SVAWPC 


For the purposes of this study, Portfolios 1A and 1B will be evaluated as a single Portfolio since the ROC 
quantities and locations are the same for both. This Portfolio includes an expanded SVAWPC at San 
Jose, which will consist of a new AWPF with a production capacity of 24 MGD in addition to the existing 8 
MGD SVAWPC. The AWPF would produce up to 4.24 MGD of ROC. Figure 2.1 shows a schematic of the 
Portfolio, slightly modified to include both Portfolio 1A and 1B from the CWRMP. (Facilities shown in blue 
are the new facilities for this Portfolio.) 
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“This figure shows the potable reuse overview for Portfolio 1A. In Portfolio 1B, the purified water would go to Penitencia Water Treatment Plant (WTP) 


Figure 2.1: Portfolio 1A/1B* 


2.2 Portfolio 2A: Regional AWPF at Palo Alto 


This portfolio consists of a Regional AWPF at Palo Alto receiving final effluent feed from the Palo Alto 
RWOQCP supplemented with final effluent feed from the Sunnyvale WPCP. The engineered nitrification 
process is currently being delayed but we assumed for the purposes of this study that full nitrification was 
achieved. The AWPF would produce up to 24 MGD of permeate for PR, and up to 4.24 MGD of ROC. 
Figure 2.2 shows a schematic of the Portfolio. 


1 Adapted from CWRMP D7 dated 10/24/2019 
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Figure 2.2: Portfolio 2A” 
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2.3 Portfolio 2B: Regional AWPF at Sunnyvale 


This portfolio is similar to Portfolio 2A, with the exception that the Regional AWPF is located at Sunnyvale. 
The Regional AWPF would receive final effluent feed from Sunnyvale WPCP supplemented with final 
effluent feed from Palo Alto RWQCP. The AWPF would produce up to 24 MGD of permeate for PR, and 
up to 4.24 MGD of ROC. Portfolio 2B is shown in Figure 2.3. 


? Adapted from CWRMP D7 dated 10/24/2019 
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Figure 2.3: Portfolio 2B? 


2.4 Portfolio 4: Regional AWPFs at Palo Alto and Sunnyvale 


This portfolio consists of separate Regional AWPFs at Palo Alto and Sunnyvale with a production capacity 
of 14.0 and 10.5 MGD at Palo Alto and Sunnyvale, respectively. Discharges for this portfolio are similar to 
those in Portfolios 2A and 2B, but with two smaller maximum flows of ROC (2.47 MGD at Palo Alto and 


1.76 MGD at Sunnyvale) to manage, and no transport of final effluent between the plants. Portfolio 4 is 
shown in Figure 2.4. 


3 Adapted from CWRMP D7 dated 10/24/2019 
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Figure 2.4: Portfolio 4* 


2.5 Morgan Hill 


All portfolios will include an AWPF located at Morgan Hill with influent from the South County Regional 
Wastewater Authority in Gilroy. 


4 Adapted from CWRMP D7 dated 10/24/2019 


GHD | Task 6-Evaluation of ROC Management Options Final Report | Page 6 


3. Water Quality Regulations and Policies 


The San Francisco Bay is a Water of the U.S. and a Water of the State. As such, the water quality 
regulations and policies that affect waste discharges to the San Francisco Bay are promulgated by the 
Water Board, the State Water Resources Control Board (State Water Board), and the USEPA. The Water 
Board has primary authority to issue discharge permits and evaluate compliance with permit provisions. 
The USEPA may comment on draft permits or object to issuance of a permit or its specific provisions. In 
addition, the USEPA may review monitoring data, can provide technical assistance/guidance to the Water 
Board, and has authority to perform facility inspections. The State Water Board conducts permit appeals, 
approves all changes to Water Quality Control Plans, and provides enforcement assistance. The key 
regulatory and policy mechanisms that dictate approval of Publicly Owned Treatment Works (POTW) 
effluent and ROC discharge to San Francisco Bay are described in the following sections. 


3.1 Water Quality Control Plans 


The Water Board maintains and implements the Basin Plan. The Basin Plan identifies beneficial uses of 
receiving waters, establishes water quality objectives to protect the beneficial uses, defines 
implementation procedures, and incorporates all applicable state/federal regulations and policies. The 
State Water Board maintains the “Water Quality Control Plan for Inland Surface Waters Enclosed Bays 
and Estuaries of California” (ISWEBE Plan). The ISWEBE Plan includes policies and procedures that are 
applicable to approving discharges to the San Francisco Bay estuary and supersedes any conflicting 
provisions in the Basin Plan. The Basin Plan and ISWEBE Plan are the master water quality control 
documents and dictate provisions that are incorporated into National Pollutant Discharge Elimination 
System (NPDES) permits and Waste Discharge Requirements (WDR). 


A few major changes to the Water Quality Control Plans are underway that will affect permitting for ROC 
discharges. The Basin Plan currently includes concentration-based water quality criteria for selenium that 
were promulgated for all San Francisco Bay/Delta waters in the National Toxics Rule®. Based on that 
criteria, the South Bay is listed as “impaired” for selenium in the 2014/2016 California's Clean Water Act 
Section 303(d) List and 305(b) Integrated Report®. Water column data don’t actually exceed the 
concentration-based criteria, but the State Water Board and the USEPA don't believe the criteria is 
sufficiently protective for sensitive fish species. As a result, the South Bay is considered impaired until the 
impairment is addressed through either adoption of a Total Maximum Daily Load (TMDL) or a site specific 
objective. The Water Board is considering a site-specific objective for selenium (based on fish tissue 
concentrations) that will be developed in parallel with project development and NPDES permitting. 


The State Water Board is developing Statewide Toxicity Provisions that will be included in the ISWEBE 
Plan. Revised Statewide Toxicity Provisions are expected in July 2020 with adoption prior to the end of 
2020. These provisions will supersede the toxicity provisions of the Basin Plan and will be incorporated 
into NPDES permits during initial adoption or reissuance. The major implications for San Francisco Bay 
NPDES permits will be the inclusion of numeric chronic toxicity limits, more frequent monitoring for chronic 
toxicity, evaluation of compliance using the instream waste concentration (i.e., actual dilution in the 
receiving water), and elimination of acute toxicity limits and associated monitoring requirements. 


5 40 CFR 131.36 
6 https://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2014_2016.shtml 
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3.2 Science Advisory Panels, Investigative Orders, Regional Monitoring Programs 


To develop water quality policies and establish new water quality objectives, the State Water Board 
provides funding for Science Advisory Panels (to provide technical expertise) and issues Investigative 
Orders (to obtain operational information and data). A Science Advisory Panel (consisting of toxicologists, 
epidemiologists, biochemists, and engineers) was convened in 2009 to recommend monitoring strategies 
for contaminants of emerging concern (CEC) in aquatic ecosystems’. The panel developed a risk-based 
screening framework to identify a list of CEC for initial monitoring and an adaptive, phased monitoring 
approach. 


The State Water Board is implementing the recommended CEC monitoring approach through pilot 
programs and regional monitoring efforts across the state. San Francisco Bay monitoring is conducted by 
the San Francisco Estuary Institute (SFE!) under the Regional Monitoring Program for Water Quality in 
San Francisco Bay (RMP). The RMP is funded by NPDES permittees and the Water Board. Under the 
RMP, SFEI collects receiving water, sediment, and aquatic organism data to evaluate toxicity and 
determine concentrations of CEC, nutrients, and Priority Pollutants. Information obtained from the RMP is 
used by the Water Board to evaluate compliance with narrative receiving water quality objectives and, if 
necessary, develop numeric effluent limits in NPDES permits. 


The State Water Board is issuing Investigative Orders (based on CWC 13267 authority) to obtain 
information on the occurrence and levels of per- and polyfluoroalkyl substances (PFAS) at various high- 
impact sites. An Investigative Order for data related to PFAS occurrence in POTW effluent and brine is 
expected in the summer of 2020. The results may be used to develop water quality objectives to protect 
the designated beneficial uses of the receiving water. 


3.3 Facility-Specific NPDES Permits 


Requirements for treatment plant operation and quality of treated wastewater discharged to the San 
Francisco Bay are specified through facility-specific NPDES permits issued by the Water Board. The 
NPDES permits include discharge prohibitions, effluent limitations, receiving water limitations, special 
study provisions, and monitoring/reporting requirements. The discharge prohibitions ensure proper 
treatment, treatment at the facility's design capacity, discharge at approved outfalls, and minimum initial 
dilution. Technology-based effluent limits are specified for constituents that are managed by treatment 
plant design and proper operation (i.e., BOD, TSS, pH, oil and grease, turbidity, bacteria, chlorine 
residual). Water quality-based effluent limits are specified for constituents that demonstrate “reasonable 
potential” to exceed water quality objectives and criteria (i.e., Priority Pollutants, ammonia) in the receiving 
water. Numeric effluent limits for acute toxicity are currently required per the Basin Plan. Chronic toxicity 
limits are not currently required unless monitoring results demonstrate reasonable potential to exceed the 
narrative chronic toxicity objective. Receiving water objectives are specified in the Basin Plan and are 
incorporated into the NPDES permit to prevent nuisance conditions (e.g., color, minimum dissolved 
oxygen, sedimentation, turbidity). Influent and effluent monitoring requirements are specified to review 
treatment plant performance, determine compliance with effluent limits, and to evaluate reasonable 
potential during permit reissuance. Participation in the RMP is required to comply with receiving water 
monitoring requirements. 


Each treatment plant and its associated outfall(s) has a facility-specific NPDES permit to govern operation 
and discharge. Current NPDES permits will have to be modified to accept ROC for blending with treated 


7 https:/Awww.waterboards.ca.gov/water_issues/programs/swamp/cec_aquatic/ 
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effluent and discharge at an existing outfall. Anew NPDES permit will have to be issued if ROC will be 
discharged under a separate permit or at a new outfall. 


3.4 Watershed-Based NPDES Permits 


The Water Board has adopted two watershed-based NPDES permits for discharges to the San Francisco 
Bay. The Mercury and PCBs Watershed Permit (NPDES No. CA0038849) includes WDRs for municipal 
and industrial wastewater dischargers to implement TMDL wasteload allocations. The permit includes 
effluent limits for mercury and PCBs (concentration-based and mass-based), triggers for additional 
monitoring, action plans in response to trigger exceedances, source control requirements, participation in 
a risk reduction program, and monitoring/reporting requirements. For ROC derived from municipal 
wastewater effluent, the wasteload allocations in the permit will have to be modified to address the 
transfer of mercury and PCBs from wastewater effluent to ROC. 


The Nutrient Watershed Permit (NPDES No. CA0038873) includes WDRs for municipal wastewater 
dischargers to implement the San Francisco Bay Nutrient Management Strategy. The San Francisco Bay 
Nutrient Management Strategy is a collaborative program undertaken by the Water Board, the USEPA, 
the Bay Area Clean Water Agencies (BACWA), and other stakeholders to understand nutrient loadings 
from municipal POTW and their possible impacts to beneficial uses of the Bay. The Nutrient Management 
Strategy Science Plan is implemented by SFEI through scientific studies and modeling to define 
conditions of impairment, risks of impairment under future scenarios, responses of San Francisco Bay 
habitats to nutrient loads, contributions of individual nutrient sources, and actions that may be needed to 
mitigate or prevent impairments. The 2019 Nutrient Watershed Permit includes requirements for 
permittees to participate in regional evaluations of potential nutrient reductions (by increasing water 
recycling and installing natural systems), make financial contributions for receiving water monitoring and 
Science Plan implementation, and conduct influent and effluent monitoring. The 2024 Nutrient Watershed 
Permit is expected to include load caps for each subembayment and regional planning requirements to 
minimize the potential for municipal wastewater treatment plants to cause degradation. The regional plans 
will include options to conduct treatment upgrades, expand recycled water programs, implement nature- 
based adaptation measures (i.e., protection from sea level rise to improve Bay resilience to nutrients), and 
establish a nutrient trading framework within the subembayments. Establishment of a nutrient trading 
program will facilitate transfer of nutrient credits between dischargers and allow service area growth if 
nutrients can be more effectively removed at a newly constructed AWPF. Based on discussions between 
BACWA and the Water Board, nitrogen load caps will be determined from 2014 to 2017 wastewater 
treatment plant performance records (maximum dry season average, total inorganic nitrogen) with a 15% 
buffer to account for population growth. AWPF operation and increased recycling for potable reuse will 
facilitate compliance with load caps in the South San Francisco Bay. 
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4. Contaminants of Concern 


There are several suites of contaminants of concern for each ROC Management option. Contaminants 
relevant to this analysis include nutrients, toxicity, CEC and metals. 


41 Nutrients 


Nutrient removal provisions were developed for each portfolio, ahead of anticipated effluent limits for total 
inorganic nitrogen in the Nutrient Watershed Permit. The limits have not been developed to-date, but they 
are expected to be based on mass load, not concentration. On that basis, the ROC management options 
of blending, application of a dilution credit, or a deep-water outfall would not reduce nutrient mass loads. It 
is possible that the POTW will be capable of meeting the nutrient loading requirements with modifications, 
but at a significant cost. Since the nutrient loading from each POTW will not change with the addition of 
AWPFs, ROC management may prove to be beneficial to the POTW in the sense that a concentrated, 
small flow stream may be easier to treat than a larger, dilute one. 


4.2 Acute and Chronic Toxicity 


As described in the proposed Statewide Toxicity Provisions, “Aquatic toxicity is the adverse response of 
aquatic organisms from exposure to chemical or physical agents, and/or their synergistic effects in effluent 
or receiving water. Acute aquatic toxicity refers to adverse response (typically lethality) from a short-term 
exposure. Chronic aquatic toxicity generally refers to a longer exposure duration and measures of both 
lethal and sub-lethal adverse response.”® Acute and chronic toxicity risk is higher in the ROC than in the 
effluent due to greater contaminant concentrations. 


Acute toxicity testing is conducted using a fish species exposed to treated effluent in static or flow-through 
systems for 24 to 96-hours. Chronic toxicity is a longer term (4 to 7 days), sub-lethal exposure of 
biological (vertebrate, non-vertebrate and/or plant) species to the discharge. Some chronic toxicity testing 
includes a measure of lethality, as well. Acute and chronic toxicity testing on approved sensitive species is 
currently required in the NPDES permits for the discharge locations in each Portfolio. If a fish species is 
approved for chronic toxicity testing, the results can be used to demonstrate compliance with acute toxicity 
requirements. 


Dilution factors for chronic toxicity are based on actual mixing in the receiving waters and are determined 
by hydrodynamic modeling. Chronic toxicity testing is performed with samples of total discharge mixed to 
various dilutions to bracket the authorized dilution factor up to 100% discharge. Under the current San 
Francisco Bay regulatory approach, South Bay POTW (shallow water outfalls) receive a credit for actual 
dilution during the reasonable potential analysis (RPA), but accelerated monitoring and investigations are 
triggered by results without dilution. For POTW that discharge at deep water outfalls, actual dilution is 
used to determine reasonable potential, but triggers for accelerated monitoring and investigations are 
based on 10:1 dilution (maximum). Under the proposed Statewide Toxicity Provisions’, test results at the 
instream waste concentration, defined as the concentration of effluent in the receiving water after mixing) 
will be used for the RPA and to determine compliance with water quality-based effluent limitations. 


8 “First Revised Draft Water Quality Control Plan for Inland Surface Waters, Enclosed Bays, and Estuaries 
of California,” Division of Water Quality, State Water Resources Control Board, California Environmental 
Protection Agency, July 25, 2019, Page 1. 


° Ibid, Page 18 
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Chronic toxicity testing using Fathead Minnows was performed by Palo Alto in 2018 in anticipation of their 
planned enhanced non-potable reuse plant. Tests were performed with ROC at 2% and 9% blending with 
final effluent to represent the different plant capacities that were being considered. No studies were 
performed at 100% ROC nor at higher than a 9% ROC blend. No dilution credits were assumed. The 
study report noted “Data from this study suggest that blending RWQCP with ROC from [AWPFs] with 
permeate production capacities of 3.9 MGD or less pose little additional risk in violating toxicity discharge 
limits.”... “However, the high variability associated with biological analyses combined with the varying 
nature of final effluent and ROC makes determination of significant differences impossible within this 
single chronic toxicity test.” 


The permeate production capacity of the AWPFs considered in this study are about six times as high at 24 
MGD and the ROC blending ratios are considerably lower, hence the current study scenarios are not 
covered by the conclusion from Palo Alto. Toxicity testing should be performed at higher percentages to 
reflect ROC production and final effluent blending from the proposed plant(s). When the Statewide 
Toxicity Provisions are approved, the Water Board may authorize a dilution credit for chronic toxicity 
based on cyanide attenuation factors for each of the Lower South San Francisco Bay (LSB) NPDES 
permits. The 2019 NPDES permit for Palo Alto includes a dilution credit of 3.25:1 for cyanide, while the 
2020 NPDES permit for San Jose includes a dilution credit of 3:1 and the 2020 permit for Sunnyvale 
includes a dilution credit of 4:1. 


Chronic toxicity testing was also conducted on the SVAWPC ROC. Samples were taken by an automatic 
sampler from the combined ROC line from the three RO trains at the SVAWPC. These samples were 
tested in various concentrations starting at 8% and going up to 100% on Fathead Minnows and 
Ceriodaphnia Dubia. The results of the Ceriodaphnia studies are complicated by salt impacts. A significant 
toxicity effect was observed more consistently for reproduction where the NOEC was determined to be 
close to 18% ROC which would require a dilution of 6:1 to comply with chronic toxicity requirements. 
Effect on survival and reproduction for the Fathead Minnows was considerably better. Even at 100% 
ROC, there was no observed effect on survival or growth. Since the evaluation was performed using a fish 
species, the results also apply to acute toxicity. 


43 Contaminants of Emerging Concern (CEC) 


There are thousands of chemical compounds entering the environment which originate from consumer 
products, pharmaceuticals, and industrial processes. 


More than 100,000 chemicals have been registered or approved for commercial use in the US. 
For many of these chemicals, major information gaps limit evaluations of their potential risks, and 
environmental monitoring of these chemicals has not been required by regulatory agencies. 
Nevertheless, researchers and government agencies have begun to collect occurrence, fate, and 
toxicity data for a number of these chemicals. 


As a result, a growing number of chemicals have been classified as contaminants of emerging 
concern (CEC), broadly defined as synthetic or naturally occurring chemicals that are not 
regulated or commonly monitored in the environment, but have the potential to enter the 
environment and cause adverse ecological or human health impacts. The primary challenge for 


10 “Reverse Osmosis Concentrate Toxicity Study Revised,” Samantha Engelage, P.E, and Dan Patten, 
P.E., Palo Alto Regional Water Quality Control Plant, December 12, 2018. 
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scientists and regulators is investigating and managing this ever-expanding number of emerging 
contaminants to ensure that they do not harm human and ecological health."" 


The RMP has established a priority system for CEC that are known to occur in the Bay. “Criteria used for 
placement in each tier: 


High Concern — Bay occurrence data suggest a high probability of a moderate or high level effect on Bay 
wildlife (e.g., frequent detection at concentrations greater than the EC10, the effective concentration 
where 10% of the population exhibit a response, or another effects threshold). 


Moderate Concern — Bay occurrence data suggest a high probability of a low level effect on Bay wildlife 
(e.g., frequent detection at concentrations greater than the predicted no effect concentration (PNEC) or no 
observed effect concentration (NOEC) but less than EC10, or another low level effects threshold). 


Low Concern — Bay occurrence data suggest a high probability of no effect on Bay wildlife (i.e., Bay 
concentrations are well below toxicity thresholds and potential toxicity to wildlife is sufficiently 
characterized). 


Possible Concern — Uncertainty in measured Bay concentrations or toxicity thresholds suggest 
uncertainty in the level of effect on Bay wildlife.” 


The implications of the priority list are below: 
High Concern listing will result in implementation of: 
e 303d listing, 
e TMDL or alternative management plan, and 
e Aggressive control/treatment actions for all controllable sources. 
Moderate Concern will result in implementation of: 
e Action plan/strategy, 
e Aggressive pollution prevention, and 
« Low-cost control/treatment actions. 
Low Concern will result in implementation of: 
e Low-cost source identification and control, 
e Low-level pollution prevention, and 


e Track product use and market trends. 


‘1 Contaminants of Emerging Concern in San Francisco Bay: A Strategy for Future Investigations, Sutton, 
R., et al., San Francisco Estuary Institute, Regional Monitoring Program for Water Quality in San 
Francisco Bay (2017 Revision). 

? Ibid. 
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Possible Concern will result in implementation of: 


e Maintaining an ongoing/periodic effort to identify and prioritize emerging contaminants of potential 
concern, 


e Track international and national efforts to identify high priority CEC, and 
¢ Develop biological screening methods and identify available analytical methods.*? 
At this time no CEC have been listed as High Concern. 
Moderate Concern contaminants include: 
e Perfluorooctane Sulfonate (PFOS) 
e — Fipronil 
e Nonylphenols (NP) and Nonylphenol Ethoxylates (NPE) 
There are quite a few contaminants of Low Concern and Possible concern, including: 
« Flame Retardants 
« Pharmaceuticals and Personal Care Products 
e Microplastic 
« Pesticides 
e Other PFAS 


These contaminants will continue to be monitored, tracked, and trended. 
44 Metals 


Metals are contaminants of concern since they can have adverse effects on marine ecosystems in small 
concentrations. For this project, the metals with compliance concerns are selenium, copper, and nickel. 


Chelated Metals 


A significant proportion of the copper and nickel in final effluent discharged to the San Francisco Bay is 
chelated with an EDTA-like substance."4 The presence of synthetic chelating agents in municipal 
wastewater poses a challenge for ROC management since the pollutant metal-EDTA complexes are 
difficult to remove in standard wastewater treatment processes and consequently end up in high 
concentrations in the final effluent supplied to the proposed AWPF.'> 


18 Contaminants of Emerging Concern in San Francisco Bay: A Strategy for Future Investigations, Sutton, 
R., et al., San Francisco Estuary Institute, Regional Monitoring Program for Water Quality in San 
Francisco Bay (2017 Revision). 

14 Sedlak, David, Personal Communication, June 16, 2020. 

18 Ku, Young and Chen, Chi-Hwa, Removal of Chelated Copper from Wastewaters using Iron 
Cementation, /ndustrial and Engineering Chemical Research, 1992. 
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Selenium 


Selenium is considered a bio-accumulator and therefore concentration-based regulation is not considered 
protective. Fish tissue and bird egg studies and criteria are considered the “gold standard’ for bio- 
accumulators. In the North San Francisco Bay, a TMDL was promulgated in 2015 based on fish tissue 
studies and wasteload allocations issued for each of the North Bay POTW. A similar approach is 
anticipated for the South San Francisco Bay. The EPA proposed “Aquatic Life and Aquatic-Dependent 
Wildlife Criteria for Selenium in California’s San Francisco Bay and Delta'®” in 2016. When the EPA 
issued the proposed SF Bay-Delta Criteria, they received comments from South SF Bay POTW. As 
described on the EPA website, “Some commenters expressed concern over whether the proposed criteria 
were appropriate for the South Bay, because data specific to the North Bay and Delta had been used to 
develop the water column criteria using the U.S. Geological Survey (USGS) Ecosystem-Scale Selenium 
Model.” In response, the EPA asked the USGS to investigate whether sufficient site-specific data existed 
for the South Bay to reliably run the model for the South Bay area.” The USGS issued a report in July 
2018 entitled “Status of Selenium in South San Francisco Bay — A Basis for Modeling Potential Guidelines 
to Meet National Tissue Criteria for Fish and a Proposed Wildlife Criterion for Birds.'”” The report details 
the modeling that was conducted and a range of recommended, protective water column concentrations 
for the South Bay. There has been no activity by the EPA or the Regional Water Board on South Bay 
selenium since the USGS report was released. However, future action by the regulators is anticipated. 


16 US EPA Office of Water, EPA 820-F-16-006, June 2016. 
17 US Department of Interior, US Geological Survey, Open-File Report 2018-1105. 
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5. Methodology for Development of ROC Management Solutions 


The contaminants that each management option must address as well as the methodology used to 
evaluate the compliance of each management option are outlined in this section. 


5.1 General List of Contaminants and Initial Screening 


The United States Environmental Protection Agency Priority Pollutants List (PPL) includes 126 
contaminants. The contaminant list is included in each NPDES permit along with the water quality criterion 
or objective for each pollutant, the maximum effluent concentration (MEC) measured during the previous 
permit period, the background concentration, and the Reasonable Potential Analysis (RPA) results for 
each contaminant. Initial screening was accomplished by taking the MEC for each contaminant, 
multiplying it by 6.7 (assuming 85% RO recovery and 100% rejection of each contaminant), and 
comparing it to the applicable water quality criterion or objective. Table 6.1 shows the contaminants that 
were determined to be greater than the applicable criterion for each facility. Results marked with “+” 
indicate the concentration was greater and results marked with a “-" indicate the concentration was less 
than the applicable criterion. 
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Table 5.1 Initial Screening, Contaminants that Exceed the Water Quality Criterion 
without Blending (Using MECs reported in POTW NPDES Permits) 


Contaminants 


Copper 


Cyanide 


Nickel 


Zinc 


Cadmium 


Mercury 


Selenium 


*Carbon Tetrachloride 


*Chlorodibromomethane 


*Dichlorobromomethane 


*Bis-2-(ethylhexyl) Phthalate 


*Indeno(1,2,3-cd) Pyrene 


Ammonia 


PCB's 


= ORDER No. R2-2014-0034; NPDES No. CA0037842; 2014. 
** ~~ ORDER No. R2-2019-0015; NPDES No. CA0037834; 2019. 
** ORDER No. R2-2014-0035; NPDES No. CA0037621; 2014. 


5.2 Further Screening 


iC RWF* 


+ 


‘ 
; 
; 
; 
: 
; 
; 
; 
: 
, 
, 
; 


Vv WPCP*** 


+ 


To further develop the list of contaminants of concern, more recent concentration data provided by Valley 
Water and downloaded from the California Integrated Water Quality System Project (CIWQS) database 
for each of the POTW were compiled from January 2015 through September 2019. For this evaluation, 
analyses that resulted in non-detect or detected but not quantified values were not included. To estimate 
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the concentrations of these contaminants in the ROC, the 95" percentile values were multiplied based on 
estimated RO rejection efficiency and the assumed 85% recovery. The rejection efficiencies were 
estimated from AqMB® modeling where available, or through research of compound specific RO rejection 
efficiency. The rejection efficiencies used are as follows: 


Copper — 99.8% 

Cyanide — 98.0% 

Nickel — 99.8% 

Selenium — 99.8% 

Bis (2-Ethyhexyl) Phthalate — 99.8% 
Cadmium — 99.9% 

Carbon Tetrachloride - 90% 
Dibromochloromethane — 75% 
Dichlorobromomethane — 78% 
Indeno (1,2,3-cd) Pyrene - 99.8% 
Mercury - 99.8% 

Zinc - 99.8% 


The derived values represent an estimate of the concentrations that could be expected in the ROC based 
on reported effluent discharge values for the time period. These ROC concentrations were compared to 
the Water Quality Criterion (WQC) listed in the RPA table of the POTW NPDES permits. A preliminary 
comparison of the 95"" percentile projected ROC concentrations to the WQC flags the following 
constituents: 


San Jose 

- Copper is ~2.2 times the WQC. 

- Cyanide is ~5.9 times the WQC 

- Nickel is ~1.9 times the WQC 

- Selenium is ~1.2 times the WQC 

-  Zincis ~1.2 times the WQC 

-  Dibromochloromethane is ~2.0 times the WQC 

-  Dichlorobromomethane is ~2.1 times the WQC 
Palo Alto 

- Copper is ~8.8 times the WQC. 

- Cyanide is ~6.7 times the WQC 

- Nickel is ~1.3 times the WQC 

- Selenium is ~2.5 times the WQC 


- Zinc is ~2.9 times the WQC 
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Sunnyvale 
- Copper is ~2.1 times the WQC. 
- Cyanide is ~10.7 times the WQC 
- Nickel is ~1.3 times the WQC 
- Selenium is ~2.6 times the WQC 
-  Dibromochloromethane is ~4.4 times the WQC 
-  Dichlorobromomethane is ~3.0 times the WQC 


- Zinc is ~1.0 times the WQC 


5.3 Establishing List of Contaminants to be Evaluated in this Study 


Based on a further evaluation that included non-detect and detected but not quantified values in recent 
historical water quality data dibromochloromethane and dichlorobromomethane were eliminated from the 
list of contaminants. Zinc was eliminated due to its low attenuation factor, however after further review, we 
recommend zinc to be further evaluated. The final list of contaminants that were evaluated is shown 
below: 


- Copper, 

- Cyanide, 

- Nickel, and 
- Selenium. 


Historical water quality data for these contaminants were used to evaluate AWPF ROC management 
options using the strategies presented in this study. 


5.4 Mass Balance Modeling 


The mass balance model used the historical water quality data for each POTW and the estimated flow 
balance developed for the CWRMP draft D7 document dated 10/24/2019. Output concentrations for each 
of the contaminants were determined for the blended wastewater effluent/ROC discharge streams for 
each Portfolio. 


An analysis was conducted on the historical water quality data to determine if there was a correlation 
between month and concentration of contaminants. No correlation between month and concentration was 
observed for any of the contaminants. Therefore, the same contaminant concentrations (95%-ile to 
represent maximum daily concentration and average concentration to represent average monthly 
concentrations) were used for all months throughout the mass balance modeling effort. 


The CWRMP flow balance provides monthly flows for projected future 2025 and 2035 scenarios for each 
Portfolio. The mass balance model used the historical water quality data and the CWRMP monthly flows 
to determine the blended ROC concentrations for each month. The results for each month were then 
summated over each month to calculate, for example, how much purified water can be produced annually 
(and corresponding ROC discharged) without exceeding NPDES permit limits for the blended discharge. 


The general equation for the mass balance is as follows: 
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(Qere*Cerr)+(Qnoc*Ceoe) _ ¢ 
eee gt eee ee et OS 
Qerrt+Qroc 


Qeer = Final ef fluent to outfall 

Ceee = Concentration in raw ef fluent 
roc = ROC flow 

Croc = Concentration in ROC 


Cyy = Concentration in blended discharge 


5.5 Development of Approach (Workshop 1: May 2017) 


An initial workshop was held in May of 2017 to identify potential ROC Management options. The long list 
that was developed was evaluated for potential fatal flaws. 


5.6 Refinement of ROC Management Strategies (Workshop 2: October, 2017) 


Following Workshop 1 held in May 2017 and after receiving input from stakeholders including the four 
local POTW and regulators from the RWQCB and EPA, a vigorous MCA approach was developed to 
evaluate each ROC management option. The MCA approach ranked each option according to various 
weighted evaluation criteria. Originally, 20 management options were evaluated for each location, 
resulting in a large number of possible ROC management strategies. An initial screening of the options 
resulted in reducing the number of feasible ROC management options by more than half and the outcome 
of Workshop 2 culminated in 3 recommended options for each location. 


As the portfolios were further defined in the CWRMP, it became apparent that feasible management 
strategies were reduced to the 7 options presented in Table 5.2. 


ROC Treatment 


Blending of ROC with POTW Effluent and Discharge to Existing Outfall under the 
Existing NPDES Permit 


Blending of ROC with POTW Effluent and Discharge to Existing Outfall under a 
separate NPDES permit and/or an Innovative Permitting Strategy 


Discharge to New Enhanced Mixing Outfall 
Discharge to a Deep Water Outfall 
Deep Well Injection 


Evaporation Ponds 
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From this list, ROC treatment for the contaminants evaluated and deep well injection were later 
eliminated. Treatment was eliminated from consideration because pilot studies demonstrated challenges 
with removing chelated metals and selenium. Deep well injection was removed due to Valley Water's 
longstanding policy goal of aggressive protection of the potable water aquifer. Additionally, disposal 
through evaporation ponds was deemed feasible for the Morgan Hill AWPF due to its inland location and 
relatively small volume of ROC. 


5.7 Evaluation of ROC Management Options (Workshop 3: November, 2019) 


A list of potential ROC management strategies for each portfolio was presented at Workshop 3. For all 
ROC management strategies, an Association for the Advancement of Cost Engineering (AACE) Class 5 
CAPEX estimate was presented. These parametric estimates included optional treatment costs for 
nutrients, chronic toxicity, and CEC. Treatment technology envisioned for the removal of these 
contaminants consisted of a denitrifying filter and a granular activated carbon (GAC) system. Treatment 
for chelated metals was not considered for CAPEX and OPEX costs. These will be addressed through a 
combination of blending, mixing, and innovative permitting strategies discussed further in Section 5.10. 


Asummary of feedback from the stakeholders and regulators identified the major compliance challenges 
for ROC discharge will be related to CEC and chronic toxicity. The regulators expressed confidence that 
the Basin Plan could be modified to address compliance strategies for the remaining contaminants such 
as chelated metals and selenium. However, they emphasized that results of treatment studies must be 
considered before eliminating treatment as an ROC management option for any Portfolio. A relevant point 
made at Workshop 3 was that it is not known what proportion of metals in the final effluent is chelated. If a 
significant percentage of metals is not chelated, traditional treatment methods could be effective at 
reducing metals concentrations in the ROC to comply with permit limits. This point poses an opportunity 
for additional investigation to determine the proportion of chelated metals in the final blended effluent. 


5.8 Treatment Technologies/Technology Assessments (Workshop 4: March, 2020) 


As part of the ROC management evaluations, Valley Water collaborated with University of California, 
Berkeley and Stanford University to evaluate ozone and open water engineered treatment cells on a suite 
of contaminants in a pilot system. Ozone and open water treatment cells were evaluated both separately 
and in conjunction with one another based on general water quality parameters as well as their ability to 
remove nutrients, metals, and trace organics. 


The main objective of Workshop 4 was to present the results of the treatment studies and to evaluate the 
applicability of treatment as an ROC management option. Although results of the pilot studies 
demonstrated that the hybrid ozone/open-water wetland system was effective at removing pesticides, 
nitrogen, and CEC from ROC, they did not show effectiveness at removing chelated metals and PFAS. 
Therefore, alternate strategies, including further treatment studies, will be required to address these 
contaminants. 


Since the limiting contaminants for NPDES permit compliance for all portfolios were chelated metals, 
treatment cells were eliminated from consideration as a standalone treatment strategy. 


The remaining ROC management options after Workshop 4 included: 


e Blending of ROC with POTW effluent and discharging to an existing outfall under the existing 
NPDES permit 
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e Blending of ROC with POTW effluent and discharging to the existing outfall under a separate 
permit and/ or an innovative permitting strategy 


e Enhanced mixing outfall 
e Discharge to a deep water outfall 
e Evaporation ponds (Morgan Hill location only) 


The following sections outline in greater detail what each management option entails. The target 
production was outlined in the CWRMP. 


5.9 Blending and Discharge Using an Existing Outfall 


This is straightforward in situations where there is sufficient residual effluent to blend the ROC to satisfy 
NPDES permit limits. Mass balance modeling indicates this management strategy will work for Portfolio 1 
but there are dry months where this alternative will not work for the other portfolios without reduction of 
AWPF permeate capacity (and corresponding ROC discharge) below the target production. 


5.9.1. Mass Balance Modeling 


According to this evaluation, some of the portfolios will not have sufficient residual effluent to blend ROC 
for disposal at an existing outfall during portions of the year. A summary of the main findings of this 
modeling are shown below in Table 5.3. Here, the target annual permeate production in AFY was 
calculated based on the monthly permeate production using projected 2025 flows and 2035 upper and 
lower bound flows from the CWRMP. The maximum permeate production achievable while staying within 
95% of the current NPDES permit limits was then modeled, assuming blending with residual effluent at the 
existing discharge was adopted as the ROC management strategy. Operational flexibility will be required 
to adjust permeate production significantly throughout the year to account for lower influent flows and 
ensure adequate blending. For the chosen portfolio, additional evaluation of MDEL compliance will need 
to be included in subsequent design phases as this may impact needed dilution credits. 


5.9.1.1 Annual Permeate Production Meeting NPDES Limits when Blending and Discharging at 
the Current Outfall 


Table 5.3 summarizes the results of the modeling using average concentrations to evaluate for the 
Average Monthly Effluent Limit (AMEL) and 95" percentile concentrations to evaluate for the Maximum 
Daily Effluent Limit (MDEL) coupled with the flows provided by CWRMP. For every month for each 
Portfolio, the controlling limit as determined by the AMEL or MDEL was used to estimate the annual 
permeate production. The controlling contaminant and NPDES permit limit for each portfolio are also 
shown in the table. 
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on 


Table 5.3: Permeate Production vs Target Permeate Production 


Portfolio Controlling | Target Annual Permeate Production Annual Permeate Production 
NPDES (AFY)* Meeting NPDES Permit Limits for 
Permit Regulated Contaminants** 


Contaminant (AFY) 


aneseint 2035 2035 2035 2035 
Lower Upper Lower Upper 
Bound Bound Bound Bound 


eins 24,200 24,200 24,200 24,200 24,200 24,200 


Portfolio 1 


San Jose 
Portfolio 2A Copper 
Palo Alto (MDEL) 19,700 17,300 23,000 16,100 12,700 18,600 


Portfolio 2B Copper 
Sunnyvale (AMEL) 
Portfolio 4 Copper 
Sunnyvale (AMEL) 
Portfolio 4 Copper 
Palo Alto (MDEL) 
*Annual permeate production expressed in AFY to be consistent with the CWRMP. 


“For example, for Portfolio 2A in 2035 using lower bound flows, the total annual permeate production would be 
approximately 12,700 AF. 


19,700 17,300 23,000 10,000 7,800 11,800 
8,400 6,400 10,600 7,700 5,600 9,700 


12,000 11,700 13,200 8,100 7,200 8,400 


5.9.1.2 95" Percentile concentrations for AMEL 


At the request of stakeholders, a more conservative analysis was conducted using 95" percentile 
concentrations to compare against the AMEL coupled with lower bound average monthly flows provided 
by CWRMP in D7 for 2035. This is a conservative assumption since it is unlikely that the average 
concentration in the effluent will be continuously at the 95" percentile historical concentration. In all cases 
for this analysis, the AMEL was the limiting constraint. The annual permeate production estimates for 
each portfolio adhering to these criteria are shown below in Table 5.4. 


Table 5.4: Permeate Production vs Target Permeate Production (95%-ile 
Concentration for AMEL and Lower Bound Flows) 


Portfolio Controlling NPDES Target Annual Permeate Annual Permeate Production 
Permit Contaminant Production (AFY) Meeting NPDES Permit 
Limits for Regulated 


Contaminants (using AMEL) 


(AFY) 
P2035 


Portfolio 1 San Jose None 24,200 24,200 
Portfolio 2A Palo Copper 

Alto 17,300 7,900 
Portfolio 2B Copper 

Sunnyvale 17,300 500 
Portfolio 4 Cyanide 6,400 3,300 
Sunnyvale 

Portfolio 4 Copper 

Palo Alto 11,700 3,200 
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5.9.1.3 Monthly Production based on Lowest Daily Historical Flows 


An additional conservative modeling effort was proposed by Palo Alto to ensure that compliance with 
MDEL could be maintained. 


This effort was conducted using the lowest observed daily flows for each month and the 95" percentile 
concentrations from the years 2015 to 2020. The analysis assumes that the daily flow from Palo Alto is 
always the lowest flow observed in a given month within the five-year monitoring window. The table below 
summarizes the minimum daily permeate production in MGD and acre-feet-per-day (AFD) assuming these 
criteria and adherence to within 95% of the MDEL. 


Table 5.5: Minimum Daily Permeate Production (Lowest Observed Daily Flows and 
95%-ile Concentrations) 
Month Minimum 


ily Permeate Production (MGD and AFD) 


Portfolio 2A Palo Alto Portfolio 4 Palo Alto 
Limiting Constituent: Copper Limiting Constituent: Copper 


January 12.9 39.6 19.0 
February 13.1 40.2 = 19.9 
March 11.3 34.7 51 15i7) 
April 8.6 26.4 3.5 10.7 
May 8.2 25.2 3.9) 12.0 
June 44 13.5 0.9 2.8 

July 3.3 10.1 0.1 0.3 

August 26 8.0 0 0.0 

September 5.4 16.6 2 6.1 

October 5.4 16.6 1.4 43 

November 8.6 26.4 3.3 10.1 
December 11.3 34.7 5.2 16.0 
Total (AFY) 8,800 3,500 


5.10 Blending and Discharge under a Joint, Modified, or Separate Permit and/or an Innovative 
Permitting Strategy 


Communication with the Water Board will be ongoing as this project is developed. New effluent limits and 
discharge prohibitions will be developed through discussions between the Water Board, Valley Water, and 
the POTW that contribute effluent or share access to their outfalls. The agreed-upon compliance strategy 
and permit structure will be incorporated into a final permit for adoption by the Water Board and 
subsequent approval by the EPA. 


5.10.1 Anti-Backsliding 


Federal anti-backsliding requirements prohibit the issuance of a renewed or modified NPDES permit that 
contains less stringent effluent limitations than provided in a previous permit for the same facility. 
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However, exceptions to this rule can be justified in certain cases. One of these exceptions (Clean Water 
Act (CWA)), Section 402 (0) (2)) is “if material and substantial alterations to the permitted facility occurred 
after permit issuance which justify the application of a less stringent effluent limitation”. This exception 
may be applicable for a reissued NPDES permit since addition of an AWPF facility and its waste stream 
constitute a substantial alteration to the existing facility. 


5.10.2 Dilution Credit 


The existing outfalls for the three POTW locations (Palo Alto, Sunnyvale, and San José) have different 
hydraulic characteristics. Palo Alto has the outfall with the best mixing and Sunnyvale has the outfall that 
is most limiting in terms of dilution. Palo Alto has been granted dilution credits for copper and cyanide, 
while Sunnyvale has a dilution credit for cyanide only. Therefore, it is likely dilution credit(s) for additional 
contaminant(s) may be possible for Palo Alto, but less likely for Sunnyvale. 


Table 5.6 shows the estimated minimum dilution credits (calculated from the model run using the Lower 
Bound flows from Table 5.3) that would be required for the ROC to achieve NPDES permit compliance 
(within 95% of permit limit for each evaluated constituent) when discharging to the existing outfall under 
Portfolios 2A, 2B and 4. 


Table 5.6: Estimated Minimum Dilution Credits Needed for Portfolios to Meet NPDES 
Permits (Lower Bound Flows) 


Portfolio Location Contaminant Additional Dilution 
Credit 2035 (S*) 


" Copper 2.00 
Portfolio 2A Palo Alto = 
Cyanide 225) 
Portfolio 2B Sunnyvale Copper 4.75 
Copper 2.50 
Palo Alto Cyanide 2.25 
Portfolio 4 Nickel 2.50 
Copper 3.25 
Sunnyvale ' 
Cyanide 205 


“Dilution is expressed two different ways in NPDES permits. To describe dilution in the receiving water, values are shown as 
dilution credits (“S,” defined as parts effluent + parts receiving water to parts effluent). To calculate effluent limits, values are 
shown as dilution factors ("D,” defined as parts receiving water to parts effluent). The values are translated as D = S-1. 


5.11. Enhanced Mixing Outfall 


Hydrodynamic modeling was performed to evaluate instream waste characteristics at the Palo Alto, San 
Jose and Sunnyvale outfalls. Effluent from the Palo Alto location discharged most directly to the open 
waters of the Lower South Bay and showed the best dilution characteristics and smallest mixing zone."® 
Even though the hydrodynamic modeling did not evaluate an enhanced mixing outfall location for Palo 
Alto, a well-mixed location was shown about 1,000 feet from the shoreline. For San Jose, the model 
looked at extending the outfall approximately 5,000 feet to Coyote Creek. For Sunnyvale, the most limited 


18 “Hydrodynamic Modelling and Analysis of ROC Discharge Options: Outfall Location and Dilution 
Modelling Analysis,” Technical Memorandum Prepared by Resource Management Associates, Walnut 
Creek, CA. June 2019 
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in dilution, the model looked at extending the outfall approximately 33,000 feet to Guadalupe Slough. It 
was assumed that both of the enhanced mixing outfalls would include diffusers for increased dilution. 
These enhancements would greatly improve dilution/mixing of the effluent discharge. Improved mixing of 
these discharges would increase the ability to meet NPDES permit requirements, especially in the case of 
Sunnyvale. For Palo Alto, an outfall extension was proposed in the late 1980's but wasn't permitted by 
regulatory agencies.'? However, reconsideration may be warranted based on a different pipeline 
alignment, less invasive construction techniques, and the benefits of operating a new AWPF to increase 
local water supply reliability. Working with the Water Board to realize the net environmental benefit of a 
new AWPF for potable reuse may result in approval of this outfall. 


5.12 Discharging to a Deep Water Outfall 


For some contaminants of concern (i.e., chelated metals and chronic toxicity) the dilution achieved by 
discharging to a deep water outfall would reduce the risk of NPDES permit noncompliance. This solution 
proposes to convey ROC by pipeline to an outfall in the deep portion of San Francisco Bay and discharge 
through a diffuser. This alternative manages the discharge non-compliance risks for all of the 
contaminants, except contaminants regulated on a mass-loading basis to the SF Bay. 


Existing deep water outfalls with available capacity such as those operated by East Bay Dischargers 
Authority (EBDA) or Silicon Valley Clean Water (SVCW) might be considered. This work will be addressed 
in Phase 2 of the ROCM to be completed at a later date after Valley Water has had the opportunity to 
meet with either EBDA or SVCW to discuss further and determine feasibility. 


5.13 Evaporation Ponds 


Disposal by evaporation ponds is under consideration for the local AWPF at Morgan Hill due to its inland 
location and low ROC flowrates. These ponds would be cleaned annually. This option was not considered 
for the other locations due to land availability and population density. More investigation would be needed 
to evaluate the impact of odor issues on the surrounding population. For this option, the major challenge 
includes the cost of land necessary to accommodate disposal of the ROC. 


19 Meeting with Palo Alto RWQCP Staff in May 2020 
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6. ROC Management Options 


In this section ROC management options are evaluated for each of the portfolios to a 10% design level. 
This includes CAPEX and life-cycle costs (LCC) evaluated to the AACE Class 4 Standards, meaning they 
have an expected accuracy range of between -15% to -30% and +20% to +50%. For these estimates, we 
considered conceptual pipe diameter and routings, tank and pump sizing, treatment process footprints 
and operating costs, excavation and off-hauling costs. For the Morgan Hill AWPF, a cost estimate for the 
evaporation pond liner was also included. 


Class 4 AACE CAPEX estimates are defined as being based on “equipment factored or parametric 
models”. In this project, we obtained quotes for the following components: 


e Butterfly valves, 

e Concrete ROC holding tanks, 

e Duplex steel grade pumps, 

e Evaporation pond geo-synthetic liner. 


Pipe was assumed to be high density polyethylene (HDPE), which is a commodity and sold by the pipe 
mass ($0.70/Ib). The mass of the pipe was dependent on pressure class and diameter and was obtained 
from standard literature. The CAPEX estimates were developed using this information. Land acquisition 
costs were not included as the land would likely be leased and the footprint of the additional treatment 
works would add slightly to the footprint of the AWPF. 


For treatment of nutrients, to be cautious, nitrogen and phosphorus were included. A denitrifying filter was 
conceptually designed which also could be used for phosphorus removal. The design assumed that all 
ammonia was nitrified at the wastewater treatment plant. A conservative 50% removal of each nutrient 
was targeted for purposes of design and operating costs. This design may be revisited in the future. 
CAPEX was parametrically estimated at $0.60 per gallon per day. Operation costs were developed for 
additional pumping and chemical costs for methanol feed for denitrification and ferric chloride feed for 
phosphorus removal. The operating costs were estimated to be $1,058 per million gallons of ROC. 
treated. 


For treatment of CEC, a GAC system was conceptually designed. The design used three reactors with 
two operating in series at any time. Monitoring for breakthrough of target compounds would be performed 
after the first reactor. When a breakthrough is detected, the first contactor is taken offline and GAC. 
replaced; the second reactor moves into the first position; and the third reactor moves into the second 
position. Sizing was based on empty bed contact time (EBCT) of 10 minutes for each reactor with 20 
minutes EBCT online at any time. CAPEX was parametrically estimated at $0.50 per gallon per day. 
Operation costs were developed assuming 1 year replacement interval for each reactor. These costs 
were estimated to be $95 per million gallons ROC treated. 


As discussed in Workshop 4, treatment for removal of chelated metals and selenium was not considered 
for CAPEX and OPEX costs and these will be addressed through a combination of blending, mixing, and 
innovative permitting strategies. 


Life-cycle costs were developed using the guidelines given by Valley Water to remain consistent with the 
CWRVMP including the real discount rate, electricity costs, and construction period. These costs will be 
added to the life-cycle unit costs developed in the CWRMP. As shown in Tables 4.3 and 4.4 in D7, 30- 
year life-cycle unit costs for the Portfolios range from $3,000/AF for Portfolio 1A to $3,700/AF for Portfolio 
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4 while 100-year life-cycle unit costs for the Portfolios range from $2,300/AF for Portfolio 1A to $2,800/AF 
for Portfolio 4. All proposed ROC Management Strategies comprise less than 10% of the total unit cost of 
potable reuse water.2° 


6.1 Portfolio 1 


This portfolio includes an expanded SVAWPC at San Jose, which will consist of a new AWPF with a 
production capacity of 24 MGD in addition to the existing 8 MGD SVAWPC. 


The ROC management options for this portfolio are: 
e Blending at a new outfall past the compliance location of the SJ-SC WRF 
e Discharge at a new enhanced mixing outfall in Coyote Creek 


Although the mass balance modeling showed that because of the large amount of final effluent available, 
this portfolio meets the discharge requirements of the current NPDES permit, blending and discharging at 
the existing outfall was not considered due to potential permitting and compliance issues. 


6.1.1. Portfolio 1: Blending and Discharging “Outside the Fence Line” 
Description 


One ROC management option for Portfolio 1 is blending of ROC at a new outfall “outside the fence line” of 
the SJ-SC WRF. This would entail installing a pumping station and pipeline that extends beyond the 
current outfall weir for the plant (or compliance location). A new permit would be necessary that would 
coordinate between Valley Water and the City of San Jose. The preliminary design for this option is shown 
below in Table 6.1. 


Table 6.1 Preliminary Design for Portfolio 1: Blending after the Effluent Weir 


ROC Flow 4.24 MGD 

ROC Holding Tank 4 Hours holding time 
ROC Holding Tank 0.75 MG 

Pumps 3 > number 

Pumps 2+1 Service + Standby 
Pump Power 50 HP 

Pipeline Diameter 18 inches 

Pipeline Length 9,536 feet 

Pipeline Length 1.8 miles 

Denitrifying Filter 1,200 sq.ft. 

Footprint 

GAC Footprint 1,600 sq.ft. 


20 This does not account for treatment for metals. If this is later discovered to be feasible, it could add 
considerable costs. However, these are not quantified since no feasible treatment technology currently 
exists. 
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6.1.1.1 CAPEX and LCC 


Table 6.2 shows the CAPEX and Life-Cycle cost estimates for this ROC management option. Pipeline 
routings, itemized CAPEX estimates, and LCC calculations are included in Appendices |, Il, and Ill. 


Table 6.2 CAPEX and Life-Cycle Costs for Portfolio 1: Blending after the Effluent Weir 


CAPEX 
st 


———— 
Blending After the Effluent Weir $19.3M 


Life Cycle Costs 100 year 


Blending after the Effluent Weir $151/AF $128/AF 


6.1.2 Portfolio 1: Enhanced Mixing Outfall 
Description 


Discharging to a new enhanced mixing outfall in Coyote Creek would be a way to increase dilution and 
improve water quality in the Lower South Bay. The preliminary design for this option is shown below in 
Table 6.3. 


Table 6.3 Preliminary Design for Portfolio 1: Extension to Coyote Creek 


ROC Flow 4.24 MGD 

ROC Holding Tank 4 Hours holding time 
ROC Holding Tank 0.75 MG 

Pumps 3 number 

Pumps 2+1 Service + Standby 
Pump Power 100 HP 

Pipeline Diameter 18 inches 

Pipeline Length 19,986 feet 

Pipeline Length 3.8 miles 

Denitrifying Filter 1,200 sq.ft. 

Footprint 

GAC Footprint 1,600 sq.ft. 


6.1.2.1 Hydrodynamic Modeling 


Early in this study, a numerical model was developed by Resource Management Associates (RMA) under 
the guidance of SFEI to evaluate the hydrodynamics and dilution characteristics of the LSB to support the 
evaluation of ROC management options. Hydrodynamic modeling was performed by RMA to evaluate 
instream waste characteristics at the Palo Alto, San Jose, and Sunnyvale outfalls and two alternate 
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discharge locations.”' The dilution results from this study were intended to help compare the mixing 
characteristics of these discharge locations and to be used in support of the incorporation of a dilution 
credit during NPDES permit negotiations. The results of the hydrodynamic model showed a location of 
enhanced mixing for San Jose approximately 5,000 ft. into Coyote Creek. Using an enhanced mixing 
outfall, better compliance with chronic toxicity would be assured. Figure 6.1 shows an example of the 
dilution factors available in the area of the existing SJ-SC RWF. 


San Jose — Scenario 2 & 6, 24 Hour-Averaged Dilution Factors 


44.143eElapsed Tim! 


15:1 
2:1 
New Outfal Z 
Coyote Creek 25:1 
3:1 


ry 
Dilution Factor 


‘Compliance Location 
past the Effuent Weir 5:1 


: Bet 


Sssscwer 


590000 591000 592000 593000 594000 
Easting (m) 


Figure 6.1: Example of Hydrodynamic Results for Dilution Factors near SJ -SC RWF?? 


6.1.2.2 CAPEX and LLC 


Table 6.4 shows the CAPEX and Life-Cycle cost estimates for this ROC management option. Pipeline 
routings, itemized CAPEX estimates, and LCC calculations are included in Appendices I, Il, and Ill, 
respectively. 


21 “Hydrodynamic Modelling and Analysis of ROC Discharge Options: Outfall Location and Dilution 
Modelling Analysis,” Technical Memorandum Prepared by Resource Management Associates, Walnut 
Creek, CA. June 2019 

22 Adapted From “Hydrodynamic Modelling and Analysis of ROC Discharge Options: Outfall Location and 
Dilution Modelling Analysis”. 
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Table 6.4 CAPEX and Life-Cycle Costs for Portfolio 1: Extension to Coyote Creek 


CAPEX 


Extension to Coyote Creek $29.0M 


Life Cycle Costs 100 year 


Extension to Coyote Creek $178/AF $145/AF 


6.2 Portfolio 2A 


This portfolio includes a Regional AWPF at Palo Alto, which will consist of a new AWPF with a production 
capacity of 24 MGD. The ROC management options for this portfolio are: 


e Blending and discharging at the existing outfall 
e Discharge at a new enhanced mixing outfall 
e Discharging at an existing deep water outfall at SVCW 


Because the costs of these discharge locations varies widely, negotiations with the Water Board will guide 
selection of the ROC management option. 


6.2.1 Portfolio 2A: Blending and Discharging 


Description 


Blending and discharging at the existing outfall under the existing NPDES permit is the simplest ROC 
management solution. The mass balance modeling showed this option does not meet the discharge 
requirements of the current NPDES permit 100% of the time. Therefore, during periods when there is 
insufficient final effluent to blend with ROC and ensure NPDES permit compliance, permeate production 
would need to be reduced. The preliminary design for this option is shown below in Table 6.5. 


Table 6.5 Preliminary Design for Portfolio 2A: Blending with Palo Alto Effluent 


ROC Flow 4.24 MGD 

ROC Holding Tank 4 Hours holding time 
ROC Holding Tank 0.75 MG 

at AWPF site 

Pumps 3 number 

Pumps 2+1 Service + Standby 
Pump Power 50 HP 

Pipeline Diameter 18 inches 

Pipeline Length 10,849 feet 

Pipeline Length 2.1 miles 

Denitrifying Filter 1,200 sq.ft. 

Footprint 

GAC Footprint 1,600 sq.ft. 
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6.2.1.1 CAPEX and LCC 


Table 6.6 below shows the CAPEX and Life-Cycle cost estimates for this ROC management option. 
Pipeline routings, itemized CAPEX estimates, and LCC calculations are included in Appendices |, II, and 
Ill, respectively. 


Table 6.6 CAPEX and Life-Cycle Costs for Portfolio 2A: Blending with Palo Alto 


Effluent 
“Blending with Palo AltoEffuent sss $18.2M 
Blending with Palo Alto Effluent $131/AF $112/AF 


6.2.2 Portfolio 2A: Enhanced Mixing Outfall 
Description 


An alternate ROC management option for Portfolio 2A is to discharge at a location approximately 1,000 
feet into the San Francisco Bay. Discharging to this new enhanced mixing location could be used to 
achieve higher dilution. An outfall extension was proposed in the late 1980's but wasn't permitted by 
regulatory agencies. (See reference in Section 5.11) However, reconsideration may be warranted based 
on a different pipeline alignment, less invasive construction techniques, and the benefits of operating a 
new AWPF to increase local water supply reliability. The preliminary design for this option is shown below 
in Table 6.7. 


The pipe length from the proposed Regional AWPF location at the former Los Altos treatment plant to the 
existing outfall was estimated at 11,000 feet. An additional length of about 5,000 feet from the current 
outfall in an unnamed slough to the shoreline and an additional 1000 feet would be needed to reach the 
enhanced mixing point in the Bay. 
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Table 6.7 Preliminary Design for Portfolio 2A: Extensi 


in into San Francisco Bay 


ROC Flow 

ROC Holding Tank 
ROC Holding Tank 
Pumps 

Pumps 

Pump Power 
Pipeline Diameter 
Pipeline Length 
Pipeline Length 
Pipeline Diameter 
(marine portion) 
Pipeline Length 
(marine portion) 
Denitrifying Filter 
Footprint 

GAC Footprint 


6.2.2.1 Hydrodynamic Modeling 


Although an alternate discharge location for Palo Alto was not identified in the Hydrodynamic modeling 
done by RMA, the hydrodynamic model indicated an area of excellent mixing close to the outfall of the 
Palo Alto RWQCP in San Francisco Bay. Figure 6.2 shows an example of the dilution factors available 


near the Palo Alto RWQCP. 


4.24 


GHD | Task 6-Evaluation of ROC Management Options Final Report | Page 32 


MGD 

Hours holding time 
MG 

number 

Service + Standby 
HP 

inches 

feet 

miles 

inches 


feet 
sq.ft. 


sq.ft. 


UC] 


PA —Scenario 2 & 6, 24 Hour-Averaged Dilution Factors 
+4.145eElapsed Time = 44.50 days 2016-08-11 18:00 


beat 15:1 

2:1 
3000 

2.5: 
2500) oe 
g § 
2 anc 
3 2000 g 

3 

2 

si 4 
1500 

6:1 

Bl 


1000 


10:4 


577500 578000 578500 579000 579500 580000 580500 
Easting (m) 


Figure 6.2: Example of Hydrodynamic Results for Dilution Factors near PA RWQCP”? 


6.2.2.2 CAPEX and LCC 


Table 6.8 below shows the CAPEX and Life-Cycle cost estimates for this ROC management option. 
Pipeline routings, itemized CAPEX estimates, and LCC calculations are included in Appendices |, II, and 
Ill, respectively. 


Table 6.8 CAPEX and Life-Cycle Costs for Portfolio 2A: Extension into San Francisco 
Bay 


CAPEX 


Extension into San Francisco Bay $35.7M 


Extension into San Francisco Bay $178/AF $139/AF 


6.2.3. Portfolio 2A: Deep Water Discharge 


Description 


23 Adapted From “Hydrodynamic Modelling and Analysis of ROC Discharge Options: Outfall Location and 
Dilution Modelling Analysis”. 
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Another ROC management option for Portfolio 2A is to connect to an existing deep-water outfall, located 
in Redwood City. This outfall currently services Silicon Valley Clean Water's wastewater treatment plant. 
The capacity of this outfall must be verified. Costs to improve this outfall have not been included in this 
analysis. 


The pipe length from the proposed Regional AWPF location at the former Los Altos treatment plant to the 
existing SVCW outfall was estimated at just over 70,000 feet. The shortest route for this pipeline involves 
significant construction in the U.S. 101 corridor. It may be possible to use another route. Another 
possibility is to connect to the existing SVCW collection system, but finding a pipeline that has capacity for 
approximately 4.24 MGD additional flow may be difficult. Conservatively, this conceptual design brings the 
pipeline all the way to the outfall. The preliminary design for this option is shown below in Table 6.9. 


Table 6.9 Preliminary Design for Portfolio 2A: Deep Water Discharge 


ROC Flow 4.24 MGD 

ROC Holding Tank 4 Hours holding time 
ROC Holding Tank 0.75 MG 

Pumps 3 number 

Pumps 2+1 Service + Standby 
Pump Power 300 HP 

Pipeline Diameter 20 inches 

Pipeline Length 70,257 feet 

Pipeline Length 13.3 miles 

Denitrifying Filter 1,200 sq.ft. 

Footprint 

GAC Footprint 1,600 sq.ft. 


6.2.3.1 CAPEX and LCC 


Table 6.10 below shows the CAPEX and Life-Cycle cost estimates for this ROC management option. 
Pipeline routings, itemized CAPEX estimates, and LCC calculations are included in Appendices |, II, and 
Ill, respectively. 


Table 6.10 CAPEX and Life-Cycle Costs for Portfolio 2A: Deep Water Discharge 


CAPEX 
——=$——<§$<<< 


eee eee 
Deep Water Discharge $75.3M 


Life Cycle Costs 100 year 


Deep Water Discharge $294/AF $209/AF 
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Portfolio 2B 


This portfolio includes a Regional AWPF at Sunnyvale, which will consist of anew AWPF with a 
production capacity of 24 MGD. The only ROC management option for this portfolio is: 


e Discharge at a new enhanced mixing outfall 


For this portfolio, blending and discharging at the existing outfall was not considered due to the poor 
dilution characteristics of the receiving water and limited available effluent for blending. 


6.3.1. Portfolio 2B: Enhanced Mixing Outfall 
Description 


The existing outfall located at Sunnyvale has the poorest dilution of the existing POTW outfalls. All shallow 
water dischargers have approved site specific “attenuation factors” (i.e., dilution credits) and in the case of 
Palo Alto and Sunnyvale, they both receive a cyanide dilution credit since it degrades readily in the 
receiving water. Any request for a dilution credit for metals would require additional scientific support. 
Therefore, the only ROC management strategy for Sunnyvale is to discharge to a new shallow water 
outfall at Guadalupe Slough, where enhanced mixing will occur at the discharge point. This approach will 
also require an innovative permit approach to include dilution credits for metals. The preliminary design for 
this option is shown below in Table 6.11. 


Table 6.11 Preliminary Design for Portfolio 2B: Extension to Guadalupe Slough 


ROC Flow 4.24 MGD 

ROC Holding Tank 4 Hours holding time 
ROC Holding Tank 0.75 MG 

Pumps 3 > number 

Pumps 2+1 Service + Standby 
Pump Power 150 HP 

Pipeline Diameter 18 inches 

Pipeline Length 32,760 feet 

Pipeline Length 6.2 miles 

Denitrifying Filter 1,200 sq.ft. 

Footprint 

GAC Footprint 1,600 sq.ft. 


6.3.1.1 Hydrodynamic Modeling 


As indicated in Figure 6.3, the area around the existing outfall at Sunnyvale has very poor dilution. 
Improved mixing can be seen from the figure near the identified alternative location at the entrance of 
Guadalupe Slough. 
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Figure 6.3: Example of Hydrodynamic Results for Dilution Factors near Sunnyvale 
wPcP”* 


6.3.1.2 CAPEX and LCC 


Table 6.12 below shows the CAPEX and Life-Cycle cost estimates for this ROC management option. 
Pipeline routings, itemized CAPEX estimates, and LCC calculations are included in Appendices |, II, and 
Ill, respectively. 


Table 6.12 CAPEX and Life-Cycle Costs for Portfolio 2B: Extension to Guadalupe 


Slough 
CAPEX 
SSSSSSSaaaQqQqQqQ&q°:/_=—= SSS 
Extension to Guadalupe Slough $38.3M 
Extension to Guadalupe Slough $189/AF $146/AF 


4 Adapted From “Hydrodynamic Modelling and Analysis of ROC Discharge Options: Outfall Location and 
Dilution Modelling Analysis”. 
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6.4 Portfolio 4 


This portfolio includes two regional AWPFs, one at Palo Alto and one at Sunnyvale, with a combined 
production capacity of 24 MGD. The ROC management options for this portfolio are: 


e Blending and discharging at the existing outfall in Palo Alto and discharging at an enhanced 
mixing outfall in Sunnyvale 


e Discharge at a new enhanced mixing outfall for Palo Alto and Sunnyvale 


e Discharging at an existing deep water outfall at SVCW for Palo Alto and discharging at an 
enhanced mixing outfall at Sunnyvale 


Because the costs of these discharge locations varies widely, negotiations with the Water Board will guide 
the selection of the ROC management option. 


6.4.1 Portfolio 4: Blending and Discharging 


Description 


One ROC management strategy for Portfolio 4 consists of blending with Palo Alto effluent for the AWPF at 
Palo Alto and an Extension to Guadalupe Slough for the AWPF at Sunnyvale. These strategies are 
described in Sections 6.2.1 and 6.3.1, respectively, albeit with lower flows for each AWPF in Portfolio 4. 
The mass balance modeling showed this option does not meet the discharge requirements of the current 
NPDES permit 100% of the time. When the discharge does not meet effluent limits in the NPDES permit, 
permeate production would need to be reduced. The preliminary design for this option is shown below in 
Table 6.13 and Table 6.14. 


Table 6.13 Preliminary Design for Portfolio 4: Blending with Palo Alto Effluent 


ROC Flow-Palo Alto 247 MGD 

ROC Holding Tank 4 Hours holding time 
ROC Holding Tank 0.42 MG 

Pumps 3 > number 

Pumps 2+1 Service + Standby 
Pump Power 50 HP 

Pipeline Diameter 14 inches 

Pipeline Length 10,849 feet 

Pipeline Length 2.1 miles 

Denitrifying Filter 1,200 sq.ft. 

Footprint 

GAC Footprint 1,100 sq.ft. 
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Table 6.14 Preliminary Design for Portfolio 4: Extension to Guadalupe Slough at 
Sunnyvale 


ROC Flow — Sunnyvale 1.76 MGD 


ROC Holding Tank 4 Hours holding time 
ROC Holding Tank 0.32 MG 

Pumps 3 number 

Pumps 2+1 Service + Standby 
Pump Power 100 HP 

Pipeline Diameter 12 inches 

Pipeline Length 32,760 feet 

Pipeline Length 6.2 miles 

Denitrifying Filter 1,200 sq.ft. 

Footprint 

GAC Footprint 1,100 sq.ft. 


6.4.1.1 CAPEX and LCC 


Table 6.15 below shows the CAPEX and Life-Cycle cost estimates for this ROC management option. 
Pipeline routings, itemized CAPEX estimates, and LCC calculations are included in Appendices |, II, and 
Ill, respectively. As was the case in Portfolios 2A and 2B, the blended ROC did not meet current NPDES 
permit its at all times. For the purposes of this estimate it was assumed that a new NPDES permit 
would be negotiated at Palo Alto. 


Table 6.15 CAPEX and Life-Cycle Costs for Portfolio 4: Blending with Palo Alto 
Effluent and Extension to Guadalupe Slough at Sunnyvale 


CAPEX 


Blending with Palo Alto Effluent and $41.8M 
Extension to Guadalupe Slough ‘ 


Life Cycle Costs 100 year 


Blending with Palo Alto Effluent and 
Extension to Guadalupe Slough CHEE SIREINE 


“These costs assume that a new NPDES permit can be negotiated for the Palo Alto discharge 
that allows discharge to meet limits at all times. 


6.4.2 Portfolio 4: Enhanced Mixing Outfall 
Description 


An alternate management strategy for Portfolio 4 consists of extension of the discharge into San 
Francisco Bay for the AWPF at Palo Alto and extension to Guadalupe Slough for the AWPF at Sunnyvale. 
The preliminary design for this option is shown below in Table 6.16 and Table 6.17. 
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Table 6.16 Preliminary Design for Portfolio 4: Extension into San Francisco Bay (Palo 


Alto) 


Design Item 


ROC Flow-Palo Alto 
ROC Holding Tank 
ROC Holding Tank 
Pumps 

Pumps 

Pump Power 
Pipeline Diameter 
(land portion) 
Pipeline Length 
(land portion) 
Pipeline Length 
(land portion) 
Pipeline Diameter 
(marine portion) 
Pipeline Length 
(marine portion) 
Denitrifying Filter 
Footprint 

GAC Footprint 


247 


18 
1000 
1,200 


1,100 


Value 


Hours holding time 
MG 

number 

Service + Standby 
HP. 

inches 


feet 
miles 
inches 
Feet 
sq.ft. 


sq.ft. 


Table 6.17 Preliminary Design for Portfolio 4: Extension to Guadalupe Slough 
(Sunnyvale) 


6.4.2.1 


Flow — Sunnyvale 
ROC Holding 
Tank 


ROC Holding 
Tank 


Pumps 

Pumps 

Pump Power 
Pipeline Diameter 
Pipeline Length 
Pipeline Length 
Denitrifying Filter 
Footprint 

GAC Footprint 


Hydrodynamic Modeling 


1.76 


MGD 
Hours holding time 


MG 


number 

Service + Standby 
HP 

inches 

feet 

miles 

sq.ft. 


sq.ft. 


Hydrodynamic modeling results for the Palo Alto and Sunnyvale locations are described above in Sections 


0 and 0, respectively. 
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6.4.2.2 CAPEX and LCC 
Table 6.18 shows the CAPEX and Life-Cycle cost estimates for this ROC management option. Pipeline 


routings, itemized CAPEX estimates, and LCC calculations are included in Appendices I, Il, and Ill, 
respectively. 


Table 6.18 CAPEX and Life-Cycle Costs for Portfolio 4: Extension into San Francisco 
Bay at Palo Alto and Extension to Guadalupe Slough at Sunnyvale 


CAPEX 


Extension into San Francisco Bay $58.8M 
and Extension to Guadalupe Slough : 


Life Cycle Costs 100 year 


Extension into San Francisco Bay 
and Extension to Guadalupe Slough EIA CRIN 


6.4.3 Portfolio 4: Deep Water Discharge 
Description 


An additional ROC management strategy for Portfolio 4 consists of a deep-water outfall for the AWPF at 
Palo Alto and Extension to Guadalupe Slough for the AWPF at Sunnyvale. These strategies are 
described in Sections 0 and 6.3.1, respectively, with lower flows for each AWPF in Portfolio 4. The 
preliminary design for this option is shown below in Table 6.19 and 
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— 
Table 6.20. 


Table 6.19 Preliminary Design for Portfolio 4 Deep Water Discharge (Palo Alto) 


ROC Flow-Palo Alto 2.47 MGD 

ROC Holding Tank 4 Hours holding time 
ROC Holding Tank 0.42 MG 

Pumps 3 number 

Pumps 2+1 Service + Standby 
Pump Power 200 HP 

Pipeline Diameter 14 inches 

Pipeline Length 70,257 + feet 

Pipeline Length 13.3. miles 

Denitrifying Filter 1,200 sq.ft. 

Footprint 

GAC Footprint 1,100 sq.ft. 
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Table 6.20 Preliminary Design for Portfolio 4 Extension to Guadalupe Slough 


(Sunnyvale) 
ROC Flow — Sunnyvale 1.76 MGD 
ROC Holding Tank 4 Hours holding time 
ROC Holding Tank 0.32 MG 
Pumps 3 Number 
Pumps 2+1 Service + Standby 
Pump Power 100 HP 
Pipeline Diameter 12 inches 
Pipeline Length 32,760 feet 
Pipeline Length 6.2 miles 
Denitrifying Filter 1,200 sq.ft. 
Footprint 
GAC Footprint 1,100 sq.ft. 


6.4.3.1 Hydrodynamic Modeling 


Hydrodynamic modeling results for the Palo Alto and Sunnyvale locations are described above in Sections 
0 and 0. 


6.4.3.2 CAPEX and LCC 


Table 6.21 below shows the CAPEX and Life-Cycle cost estimates for this ROC management option. 
Pipeline routings, itemized CAPEX estimates, and LCC calculations are included in Appendices |, II, and 
Ill, respectively. 


Table 6.21 CAPEX and Life-Cycle Costs for Portfolio 4: Deep Water Discharge (Palo 
Alto) and Extension to Guadalupe Slough at Sunnyvale 


CAPEX 
————————— 


Deep Water Discharge and 
Extension to Guadalupe Slough pea 


Life Cycle Costs 100 year 


Deep Water Discharge and $322/AF $227/AF 


Extension to Guadalupe Slough 


6.5 Morgan Hill 


Included in all portfolios is a satellite AWPF at Morgan Hill. The only management option for disposal of 
the ROC from this plant is: 


e Evaporation Ponds in Gilroy 


Land availability in this area is limited but there is a parcel of land in Gilroy that may be used. 
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6.5.1. Morgan Hill: Evaporation Ponds 
Description 


The preferred method of brine disposal due to the plants small size and inland location is by means of a 
lined evaporation pond. Although a preliminary analysis was conducted on routing the ROC to discharge 
to the San Francisco Bay, this option was ultimately determined to be cost prohibitive due to the distance 
of the Morgan Hill AWPF from the Bay. A preliminary estimate placed the CAPEX of discharging to the 
San Francisco Bay to be twice the CAPEX of disposal through evaporation ponds. Additionally, pumping 
costs through the same sized pipes will be higher to the San Francisco Bay. 


The amount of land required to dispose of the ROC by evaporation would be approximately 115 acres 
based on CWRMP 2025 and 2035 average monthly flows and the average evaporation rates for the area. 
A parcel of land suitable for the evaporation pond has been identified in Gilroy. This will be adjusted based 
on the more realistic costs per AF and potential reduction in surface area needs in case of the AWPF 
being able to produce higher ROC concentrations with improved technology. No costs for additional fill 
due to the high water table were included in this estimate. The preliminary design for this option is shown 
below in Table 6.22. 


Table 6.22 Preliminary Design for Morgan Hill: Evaporation Pond in Gilroy 


ROC Flow 0.4 MGD 

ROC Holding Tank 4 Hours holding time 
ROC Holding Tank 67,000 gal 

Pumps 3 number 

Pumps 2+1 Service + Standby 


Pump Power 50 HP 
Pipeline Diameter 8 inches 
Pipeline Length 58,600 feet 
Pipeline Length 11.1 miles 
Evaporation Pond 83 acres 


6.5.1.1 CAPEX and LCC 


Table 6.23 below shows the CAPEX and Life-Cycle cost estimates for this ROC management option. 
Pipeline routings, itemized CAPEX estimates, and LCC calculations are included in Appendices |, II, and 
Ill, respectively. 


Table 6.23 CAPEX and Life-Cycle Costs for Morgan Hill: Evaporation Pond in Gilroy 


CAPEX 
ES 


Evaporation Pond in Gilroy $50.5M 


Life Cycle Costs 100 year 


$1103/AF $647/AF 


Evaporation Pond in Gilroy 
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ce 


7. 


Conclusions/Summary 


A summary of the costs of each ROC Management Option as well as recommendations for the next steps 
of this planning study are outlined in this section. 


7.1 


Summary of Options 


Table 7.1 shows a summary of CAPEX and 30-year and 100-year LCC estimates for each Portfolio. 
Valley Water will evaluate these ROC Management costs together with the overall portfolio costs 
developed for the CWRMP. The selection of a future potable reuse project(s) will not only depend on 
costs, but also other factors including operational flexibility, treatment efficiency, environmental 
compliance, and governance; all of which will be outlined in CWRMP. 


Table 7.1 Summary of CAPEX and LCC Estimates for ROC Management Options”® 


7.2 


CAPEX 30 YR LCC 100 YRLCC 
$M S/AF S/AF 


Portfolio 1 at San Jose 


Blending after the Effluent Weir $19.3M $151 $128 
Extension to Coyote Creek $29.0M $178 $145 
Blending with Palo Alto Effluent $18.2M $131 $112 
Extension into San Francisco Bay $35.7M $178 $139 
Deep Water Discharge $75.3M $294 $209 


Portfolio 2B at Sunnyvale 
Extension to Guadalupe Slough $38.3M $189 $146 
Portfolio 4 at Palo Alto and Sunnyvale 


Blending with Palo Alto Effluent and 

Extension to Guadalupe Slough $41.8M $129) SRE 
Extension into San Francisco Bay 

and Extension to Guadalupe Slough S58.8M $244 One) 
Deep Water Discharge and $84.4M $322 $227 


Extension to Guadalupe Slough 


Morgan Hill 
Evaporation Pond in Gilroy $50.5M $1103 $647 


Recommendations for Next Steps for ROC Management 


GHD recommends the following further actions as part of the ROC Management studies: 


* Communication 


o Engage the regulators with consideration of compliance issues and keep them updated 
on the results of future treatment studies or analyses in the next steps of the project. 


25 Land acquisition costs were not included in these estimates. 
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e Treatment 


fo) 


Additional treatment studies are currently being conducted, including those using floating 
wetlands as a treatment method. The results from these studies should be used to further 
develop and inform the recommendations for the ROC Management strategies. 


It is assumed that a significant portion of the nickel and copper in the final effluent is 
chelated with an EDTA-like substance. However, if there is a significant portion that is not 
chelated, traditional treatment methods such as coagulation before MF/UF could reduce 
nickel and copper concentrations to NPDES compliance. It is recommended that the 
percentage of nickel and copper that is chelated be verified as well as if there is any cyclic 
variation of this percentage. This would require monthly sampling of the POTW discharge 
and analysis of total and dissolved copper and nickel. 


Selenium removal can occur in a reductive environment. Since a denitrifying filter was 
included in preliminary design, it is recommended that a study of denitrification be 
performed to determine if a decrease in selenium concentration is observed. 


e Risk Aversion 


° 


Stakeholders vary on the level of conservatism that should be used in determining 
feasibility. Statistical analysis for modeling of worst case events for the mass balance 
modeling can be done to predict the likelihood of violations to the existing or a future 
NPDES permit should it be required. This could be brought to discussions with regulators 
and stakeholders to better inform permit negotiations. 


The current location proposed for the evaporation pond for the Morgan Hill AWPF is on a 
parcel of land owned by South County Regional Wastewater Authority. In the event that 
Valley Water is unable to use this land, another suitable plot for the evaporation pond 
closer to the Morgan Hill AWPF should be located. 


Since available data was limited, the estimated size for the evaporation pond at the Gilroy 
facility was determined based on evapotranspiration data for the city of Gilroy. It is 
advisable that site specific pan evaporation data be collected at the proposed site to verify 
the required area. 


Zinc was eliminated from consideration before the mass balance modeling due to its low 
attenuation factor. A further look at newer data may be necessary. If the concentration of 
zinc is found to be problematic, mass balance modeling should be performed. 


Research and Special Studies: 


fo) 


For contaminants that were partially removed in the treatment train, particularly fipronil 
and imidacloprid, source control measures are likely needed to reduce the inflow of these 
chemicals to POTW. 


For metals and PFAS, including Perfluorooctanoic Acid and Perfluorooctanesulfonic Acid, 
which had limited removal in the treatment train, additional management options should 
be considered. 


Nature-based solutions that reduce nutrient loads more effectively, particularly in the 
winter, should be explored. Pilot studies at Oro Loma are ongoing and will provide 
estimates of nutrient and other contaminant removal. 
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Develop a monitoring strategy to assess water quality changes (chemistry and toxicity) 
before and after ROC discharge is implemented. Monitoring effects in receiving habitats 
(e.g., baylands) may also be needed. 


Where possible, coordinate treatment options with baylands restoration activities that 
include horizontal levees or creek mouths. 


Implement a robust monitoring program to track restoration progress and identify 
unforeseen consequences (before and after implementation monitoring). 


Account for constraints when designing bayland discharge options, including salinity, 
contaminant concentration, terrestrial food web connectivity, and mosquito abatement and 
invasive species management. 
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Appendix |: Proposed Pipeline Alignments 
for ROC Management Options 
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Appendix Il: CAPEX Estimates for 
ROC Management Options 


San Jose (New Outfall) ROC Conveyance Pipeline Cost Estimate 


Item Unit Cost Quantity |Unit Total Cost 
4.24 mgd ROC line - 18" 50 psi HDPE (Installed Cost) | $ 250.00 9536|LF $ 2,384,000 
Additional Cost for High Pressure Pipe Ss 0.70 OLB s - 
Dewatering $ 60.00 3536|LF $ 212,160 
Pavement Replacement (4 ft wide) s 40.00 6000]LF s 240,000 
Shoring & Trench Safety s 22.00 9536/LF s 209,800 
18" Butterfly Valve (every 0.25 miles) $ 8,600.00 IEA s 68,800 
Excavation and Offhauling s 30.00 6951CY s 20,900 
Mobilization & Demobilization 6% 1JLs s 186,900 
‘Temporary Traffic Control 1jLs s 96,400 
Verify Field Dimensions & Utility Locations 2% 1JLs s 62,300 
Survey and Staking 1% 1JLS s 31,100 
Total Unit Cost/LF $ 368 
Total Pipeline Cost $ 3,512,400 
Full Itemized Pump Station Cost Estimate 
Item Description Total Cost 
2205 Duplex pumps, 50 HP, 2 duty/1 
Pumps standby s 55,900 
Motors 3x s 5,600 
16" Butterfly Valves 6x, 2205 Duplex, 3 actuators s 63,600 
Pressure Indicators 2x s 4,000 
Flow Indicator 1x s 6,000 
MCC w/ (3) 50 HP VFDs 1x $ 30,000 
Mechanical Installation 3x material costs s 495,300 
Civil Works Concrete Pad, 12x12x1 s 10,000 
San Jose (New Outfall) ROC Management Cost Estimate 
Item Description Total Cost 
Discharge Pipeline 18", 50 psi pressure rating HDPE Pipe | $ 3,512,400 
ROC Pump Station See Itemized List s 670,400 
Outfall Diffuser In stream - multiport diffuser s 500,000 
ROC Holding Tank 0.75 MG, 4 hrs holding time s 1,550,000 
SUBTOTAL (CONSTRUCTION) $ 6,232,800 
Contingency 30%] $ 1,869,800 
SUBTOTAL $ 8,102,600 
Tax on Materials 9%| S 364,600 
Overhead and Profit 12%| $ 972,300 
Estimated Total Construction Costs s 9,439,500 
Owner's Reserve for Change Orders 15%| $ 1,415,900 
Engineering Services (Design) 15%] $ 1,415,900 


Construction Management 13%] $ 1,227,100 
Engineering Services During Construction 12%| $ 1,132,700 
SUBTOTAL $ 14,631,100 
Treatment for CECs (Optional) $ 2,120,000 
Treatment for Nutrients (Optional) s 2,544,000 


San Jose (Coyote Creek) ROC Conveyance Pipeline Cost Estimate 


Item Unit Cost Quantity |Unit Total Cost 
4.24 mgd ROC line - 18" 50 psi HDPE (Installed Cost) | $ 250.00 19986|LF $ 4,996,500 
Additional Cost for High Pressure Pipe S 0.70 O|LB s - 
Dewatering $ 60.00 13586 |LF $ 815,160 
Pavement Replacement (4 ft wide) s 40.00 6400]LF $s 256,000 
Shoring & Trench Safety s 22.00 19986|LF s 439,700 
18" Butterfly Valve (every 0.25 miles) $ 8,600.00 16]EA s 137,600 
Excavation and Offhauling s 30.00 1457|CY $ 43,700 
Mobilization & Demobilization 6% 1JLs s 398,700 
Temporary Traffic Control 1jLs Ss 102,700 
Verify Field Dimensions & Utility Locations 2% 1JLs s 132,900 
Survey and Staking 1% 1JLs s 66,400 
Total Unit Cost/LF $ 370 
Total Pipeline Cost $ 7,389,360 
Full Itemized Pump Station Cost Estimate 
Item Description Total Cost 
2205 Duplex pumps, 100 HP, 2 duty/1 
Pumps standby s 97,800 
Motors 3x s 11,300 
16" Butterfly Valves 6x, 2205 Duplex, 3 actuators s 63,600 
Pressure Indicators 2x s 4,000 
Flow Indicator 1x s 6,000 
MCC w/ (3) 100 HP VFDs 1x $ 50,000 
Mechanical Installation 3x material costs s 698,100 
Civil Works Concrete Pad, 12x12x1 Ss 10,000 
San Jose (Coyote Creek) Portfolio 1 ROC Management Cost Estimate 
Item Description Total Cost 
Discharge Pipeline 18", 50 psi pressure rating HDPE Pipe | $ 7,389,360 
ROC Pump Station See Itemized List Ss 940,800 
Outfall Diffuser In stream - multiport diffuser s 500,000 
ROC Holding Tank 0.75 MG, 4 hrs holding time s 1,550,000 
SUBTOTAL (CONSTRUCTION) $ 10,380,160 
Contingency 30%] $ 3,114,000 
SUBTOTAL $ 13,494,160 
Tax on Materials 9%| S 607,200 
Overhead and Profit 12%| $ 1,619,300 
Estimated Total Construction Costs § 15,720,660 
Owner's Reserve for Change Orders 15% $ 2,358,100 
Engineering Services (Design) 15%] $ 2,358,100 
Construction Management 13%] $ 2,043,700 


Engineering Services During Construction 12%] $ 1,886,500 
SUBTOTAL $ 24,367,100 
Treatment for CECs (Optional) s 2,120,000 
Treatment for Nutrients (Optional) $s 2,544,000 


Palo Alto (Existing Outfall) ROC Conveyance Pipeline Cost Estimate 


Item Unit Cost Quantity Unit Total Cost 
4.24 mgd ROC line - 18" 50 psi HDPE (Installed Cost) | $ 225.00 10849|LF S$ 2,441,000 
Additional Cost for High Pressure Pipe S 0.70 O|LB $ - 
Dewatering s 60.00 O|LF S - 
Pavement Replacement (4 ft wide) s 40.00 10849|LF s 434,000 
Shoring & Trench Safety s 22.00 10849|LF s 238,700 
18" Butterfly Valve (every 0.25 miles) $ 8,600.00 QIEA s 77,400 
Excavation and Offhauling s 30.00 876/CY $ 26,280 
Mobilization & Demobilization 6% 1jLs $ 191,500 
Temporary Traffic Control 5% 1jLs s 159,600 
Verify Field Dimensions & Utility Locations 2% 1JLs s 63,800 
Survey and Staking 1% 1JLs s 31,900 
Total Unit Cost/LF $ 338 
Total Pipeline Cost $ 3,664,180 
Full Itemized Pump Station Cost Estimate 
Item Description Total Cost 
2205 Duplex pumps, 50 HP, 2 duty/1 
Pumps standby s 55,900 
Motors 3x s 5,600 
12" Butterfly Valves 6x, 2205 Duplex, 3 actuators Ss 31,200 
Pressure Indicators 2x $s 4,000 
Flow Indicator 1x $ 6,000 
MCC w/ (3) 50 HP VFDs 1x $ 30,000 
Mechanical Installation 3x material costs s 398,100 
Civil Works Concrete Pad, 12x12x1 s 10,000 


Palo Alto at Los Altos (Existing Outfall) Portfolio 2A ROC Management Conceptual Cost Estimate 
Item Description Total Cost 
Discharge Pipeline 18", 50 psi pressure rating HDPE Pipe S$ 3,664,180 


ROC Pump Station See Itemized List $ 540,800 
ROC Holding Tank 0.75 MG, 4 hrs holding time $1,550,000 
SUBTOTAL (CONSTRUCTION) S 5,754,980 
Contingency 30%|$ 1,726,500 
SUBTOTAL S$ 7,481,480 
Tax on Materials 9%] $ 336,700 
Overhead and Profit 12%| $ 897,800 
Estimated Total Construction Costs S$ 8,715,980 
Owner's Reserve for Change Orders 15%|$ 1,307,400 
Engineering Services (Design) 15%|$ 1,307,400 
Construction Management 13%|$ 1,133,100 


Engineering Services During Construction 


12% 


$ 1,045,900 


SUBTOTAL 


$13,509,800 


Treatment for CECs (Optional) 


$ 2,120,000 


Treatment for Nutrients (Optional) 


$ 2,544,000 


Palo Alto (1000 LF Into Bay) ROC Conveyance Pipeline Cost Estimate 


Item Unit Cost Quantity Unit Total Cost 

4.24 mgd ROC line - 18" 50 psi HDPE (Installed Cost) | $ 225.00 14563]LF S$ 3,276,700 
Additional Cost for High Pressure Pipe $ 0.70 O}LB 

Dewatering $ 60.00 1821|LF $ 109,260 
Pavement Replacement (4 ft wide) s 40.00 12742|LF s 509,700 
Shoring & Trench Safety s 22.00 14563|LF s 320,400 
18" Butterfly Valve (every 0.25 miles) $8,600.00 12]EA s 103,200 
Excavation and Offhauling $ 30.00 1177|CY s 35,310 
Mobilization & Demobilization 6% 1jLs s 259,156 
Temporary Traffic Control 1jLs Ss 188,900 
Verify Field Dimensions & Utility Locations 2% 1jLs s 86,385 
Survey and Staking 1% 1JLS s 43,193 
Total Unit Cost/LF $ 339 


Total Pipeline Cost 


$ 4,932,203 


Palo Alto Deep Water Outfall ROC Conveyance Pipeline Cost Estimate (In-Water Section) 


Item Unit Cost Quantity Unit Total Cost 
Mobilization Horiz Directional Drill (HDD) Equipment] $ 1,250,000 1JLs S$ 1,250,000 
Staging Area on Levee (HDD Entry Pit) $ 250,000 1/LS S$ 250,000 
18" HDPE Outfall Pipe Installed thru Wetland (HDD) | $ 2,500 1,000]LF $ 2,500,000 
Exit Pit, Connect b/w HDD and Weighted Outfall $ 500,000 1jLs s 500,000 
Mobilization of Dredges and Barges (Marine Equip) | $ 2,000,000 OjLs $ - 
Marine Cut Trench (w/ Hyd. Dredge Equip to -20) S$ 2,000 O|LF $ = 
18" HDPE Outfall Installed w/ Concrete Weights $s 2,500 O|LF S$ - 
Diffuser at End of Outfall (includes piling) § 1,500,000 AJLs $1,500,000 
Bonds and Insurance 2% 1jLs s 120,000 
Marine Survey / Navigation Control 1% AJLs s 60,000 
Total Unit Cost/LF $ 6,180 
Total In Water Pipeline Cost $ 6,180,000 
Full Itemized Pump Station Cost Estimate 
Item Description Total Cost 
2205 Duplex pumps, 50 HP, 2 duty/1 
Pumps standby s 55,900 
Motors 3x s 5,600 


12" Butterfly Valves 6x, 2205 Duplex, 3 actuators s 31,200 
Pressure Indicators 2x s 4,000 
Flow Indicator 1x s 6,000 
MCC w/ (3) 50 HP VFDs 1x $ 30,000 
Mechanical Installation 3x material costs s 398,100 
Civil Works Concrete Pad, 12x12x1 s 10,000 
Palo Alto (1000 LF Into Bay) ROC Management Conceptual Cost Estimate 

Item Description Total Cost 

Discharge Pipeline (Land Portion) 18", 50 psi pressure rating HDPE Pipe S$ 4,932,203 
Discharge Pipeline (Marine Portion) 18", 50 psi pressure rating HDPE Pipe S$ 6,180,000 
ROC Pump Station See Itemized List s 540,800 
ROC Holding Tank 0.75 MG, 4 hrs holding time $1,550,000 
SUBTOTAL (CONSTRUCTION) $ 13,203,003 
Contingency 30%|$ 3,960,900 
SUBTOTAL $ 17,163,903 
Tax on Materials 9%| S 772,400 
Overhead and Profit 12%|$ 2,059,700 
Estimated Total Construction Costs $ 19,996,003 
Owner's Reserve for Change Orders 15%|$ 2,999,400 
Engineering Services (Design) 15%| S$ 2,999,400 
Construction Management 13%|$ 2,599,500 
Engineering Services During Construction 12%|$ 2,399,500 
SUBTOTAL $ 30,993,800 
Treatment for CECs (Optional) $ 2,120,000 
Treatment for Nutrients (Optional) S$ 2,544,000 


Palo Alto SVCW ROC Conveyance Pipeline Cost Estimate 


Item Unit Cost Quantity Unit Total Cost 
4.24 mgd ROC line - 20" 160 psi HDPE (Installed Cost) | $ 250.00 70257}LF $ 17,564,300 
Additional Cost for High Pressure Pipe $ 0.70 | 2,025,509 |LB s 1,417,900 
Dewatering Ss 60.00 O|LF s - 
Pavement Replacement (4 ft wide) s 40.00 70257|LF s 2,810,300 
Shoring & Trench Safety s 22.00 70257|LF s 1,545,700 
18" Butterfly Valve (every 0.25 miles) S$ 8,600.00 S4|EA s 464,400 
Excavation and Offhauling s 30.00 6258|CY s 187,740 
Mobilization & Demobilization 6% 1JLs $ 1,428,200 
Temporary Traffic Control 5% 1JLs s 1,190,100 
Verify Field Dimensions & Utility Locations 2% 1JLs Ss 476,100 
Survey and Staking 1% 1JLs s 238,000 
Total Unit Cost/LF $ 389 
Total Pipeline Cost $ 27,322,740 
Full Itemized Pump Station Cost Estimate 
Item Description Total Cost 
2205 Duplex pumps, 300 HP, 2 duty/1 
Pumps standby s 148,700 
Motors 3x s 22,100 
12" Butterfly Valves 6x, 2205 Duplex, 3 actuators s 31,200 
Pressure Indicators 2x s 4,000 
Flow Indicator dx s 6,000 
MCC w/ (3) 300 HP VFDs 1x S 89,200 
Mechanical Installation 3x material costs s 903,600 
Civil Works Concrete Pad, 12x12x1 s 10,000 
Palo Alto SVCW ROC Management Cost Estimate 
Item Description Total Cost 
Discharge Pipeline 20", 50 psi pressure rating HDPE Pipe |$ 27,322,740 


ROC Pump Station 


See Itemized List 


1,214,800 


ROC Holding Tank 


0.75 MG, 4 hrs holding time 


1,550,000 


SUBTOTAL (CONSTRUCTION) 


30,087,540 


Contingency 


30% 


9,026,300 


SUBTOTAL 39,113,840 
Tax on Materials 9% 1,760,100 
Overhead and Profit 12% 

Estimated Total Construction Costs 45,567,640 
Owner's Reserve for Change Orders 15% 6,835,100 
Engineering Services (Design) 15% 6,835,100 


Construction Management 


13% 


5,923,800 


Engineering Services During Construction 


12% 


5,468,100 


SUBTOTAL 


$ 
$ 
$ 
$ 
$ 
$ 
$4,693,700 
$ 
$ 
$ 
$ 
$ 
$ 


70,629,700 


Treatment for CECs (Optional) s 2,120,000 
Treatment for Nutrients (Optional) $ 2,544,000 


Total Cost $ 75,294,000 


Sunnyvale (Guadalupe Slough) ROC Conveyance Pipeline Cost Estimate 


Item Unit Cost Quantity Unit Total Cost 
4.24 mgd ROC line - 18" 64 psi HDPE (Installed Cost) | $ 225.00 32760}LF $ 7,371,000 
Additional Cost for High Pressure Pipe s 0.70 104177|LB $s 72,924 
Dewatering $ 60.00 32760]LF $ 1,965,600 
Pavement Replacement (4 ft wide) $ 40.00 O|LF s - 
Shoring & Trench Safety s 22.00 32760]LF § 720,700 
18" Butterfly Valve (every 0.25 miles) $ 8,600.00 25|EA § 215,000 
Excavation and Offhauling s 30.00 2647|CY s 79,410 
Mobilization & Demobilization 6% 1jLs $ 620,700 
Temporary Traffic Control OjLs 
Verify Field Dimensions & Utility Locations 2% 1jLs $ 206,900 
Survey and Staking 1% 1jLs s 103,500 
Total Unit Cost/LF $ 347 
Total Pipeline Cost $ 11,355,734 
Full Itemized Pump Station Cost Estimate 
Item Description Total Cost 
2205 Duplex pumps, 150 HP, 2 duty/1 
Pumps standby $ 109,400 
Motors 3x s 16,200 
12" Butterfly Valves 6x, 2205 Duplex, 3 actuators s 31,200 
Pressure Indicators 2x s 4,000 
Flow Indicator 1x s 6,000 
MCC w/ (3) 150 HP VFDs 1x $ 63,800 
Mechanical Installation 3x material costs s 691,800 
Civil Works Concrete Pad, 12x12x1 $ 10,000 
Sunnyvale (Guadalupe Slough) ROC Management Cost Estimate 
Item Description Total Cost 
Discharge Pipeline 18", 50 psi pressure rating HDPE Pipe $ 11,355,734 
ROC Pump Station See Itemized List $ 932,400 
Outfall Diffuser In stream- multiport diffuser s 500,000 
ROC Holding Tank 0.75 MG, 4 hrs holding time § 1,550,000 
SUBTOTAL (CONSTRUCTION) $ 14,338,134 
Contingency 30%] $ 4,301,400 
SUBTOTAL $ 18,639,534 
Tax on Materials 9%] S$ 838,800 
Overhead and Profit 12%| $ 2,236,700 
Estimated Total Construction Costs $ 21,715,034 
Owner's Reserve for Change Orders 15%| $ 3,257,300 
Engineering Services (Design) 15%| $ 3,257,300 
Construction Management 13%| $ 2,823,000 


Engineering Services During Construction 


12% 


$2,605,800 


SUBTOTAL 


$ 33,658,400 


Treatment for CECs (Optional) 


$2,120,000 


Treatment for Nutrients (Optional) 


$ 2,544,000 


Palo Alto (Existing Outfall) ROC Conveyance Pipeline Cost Estimate 


Item Unit Cost Quantity Unit Total Cost 
2.47 mgd ROC line - 14" 50 psi HDPE (Installed Cost) | $ 175.00 10849|LF $ 1,898,600 
Additional Cost for High Pressure Pipe Ss 0.70 OLB s - 
Dewatering s 60.00 O|LF $ - 
Pavement Replacement (4 ft wide) s 40.00 10849|LF S$ 434,000 
Shoring & Trench Safety s 22.00 10849|LF s 238,700 
12" Butterfly Valve (every 0.25 miles) $ 3,300.00 QIEA $s 29,700 
Excavation and Offhauling s 30.00 S61/CY s 16,830 
Mobilization & Demobilization 6% 1JLs s 156,100 
Temporary Traffic Control 5% 1jLs s 130,100 
Verify Field Dimensions & Utility Locations 2% 1jLs s 52,000 
Survey and Staking 1% 1jLs s 26,000 
Total Unit Cost/LF $ 275 


Total Pipeline Cost 


$ 2,982,030 


Sunnyvale (Guadalupe Slough) ROC Conveyance Pipeline Cost Estimate 


Item Unit Cost Quantity Unit Total Cost 
1.76 mgd ROC line - 12" 80 psi HDPE (Installed Cost) | $ 150.00 32760]LF $ 4,914,000 
Additional Cost for High Pressure Pipe s 0.70 113022|LB s 79,115 
Dewatering $ 60.00 32760]LF $ 1,965,600 
Pavement Replacement (4 ft wide) S$ 40.00 O|LF s - 
Shoring & Trench Safety s 22.00 32760]LF § 720,700 
12" Butterfly Valve (every 0.25 miles) $ 3,300.00 25/EA $s 82,500 
Excavation and Offhauling $ 30.00 1297|CY $ 38,910 
Mobilization & Demobilization 6% 1jLs $s 465,700 
Temporary Traffic Control 1JLs 

Verify Field Dimensions & Utility Locations 2% 1jLs $s 155,200 
Survey and Staking 1% 1jLs s 77,600 
Total Unit Cost/LF $ 259 


Total Pipeline Cost 


$ 8,499,325 


Full Itemized Pump St 


‘ation Cost Estimate Palo Alto 


Item Description Total Cost 
2205 Duplex pumps, 50 HP, 2 duty/1 

Pumps standby $ 55,900 
Motors 3x $ 5,600 
10" Butterfly Valves 6x, 2205 Duplex, 3 actuators s 31,200 
Pressure Indicators 2x $ 4,000 
Flow Indicator 1x s 6,000 
MCC w/ (3) 50 HP VFDs 1x $ 30,000 
Mechanical Installation 3x material costs $ 398,100 
Civil Works Concrete Pad, 12x12x1 s 10,000 


Full Itemized Pump Station Cost Estimate Sunnyvale 


Item Description Total Cost 
2205 Duplex pumps, 100 HP, 2 duty/1 

Pumps standby $s 97,800 
Motors 3x s 11,300 
10" Butterfly Valves 6x, 2205 Duplex, 3 actuators $s 31,200 
Pressure Indicators 2x s 4,000 
Flow Indicator 1x s 6,000 
MCC w/ (3) 100 HP VFDs 1x $ 50,000 
Mechanical Installation 3x material costs s 600,900 
Civil Works Concrete Pad, 12x12x1 s 10,000 


Palo Alto (Existing Outfall) and Sunnyvale (Guadalupe Slough) ROC Management Cost Estimate 


Item Description Total Cost 

(2) Discharge Pipelines 14" and 12" HDPE Pipe $ 11,481,355 
PA ROC Pump Station See Itemized List $ 540,800 
SV ROC Pump Station See Itemized List $ 811,200 
Outfall Diffuser (SV) In stream- multiport diffuser $500,000 


ROC Holding Tank (PA) 


0.43 MG, 4 hrs holding time 


$1,300,000 


ROC Holding Tank (SV) 


0.32 MG, 4 hrs holding time 


$1,200,000 


SUBTOTAL (CONSTRUCTION) 


$ 15,833,355 


Contingency 30%] $ 4,750,000 
SUBTOTAL $ 20,583,355 
Tax on Materials 9%| S$ 926,300 
Overhead and Profit 12%| $ 2,470,000 
Estimated Total Construction Costs § 23,979,655 
Owner's Reserve for Change Orders 15%| $ 3,596,900 
Engineering Services (Design) 15%| $ 3,596,900 
Construction Management 13%| $ 3,117,400 
Engineering Services During Construction 12%| $ 2,877,600 


SUBTOTAL 


$ 37,168,500 


Treatment for CECs (Optional) 


$2,120,000 


Treatment for Nutrients (Optional) 


$ 2,544,000 


Sunnyvale (Guadalupe Slough) ROC Conveyance Pipeline Cost Estimate 


Item Unit Cost Quantity |Unit Total Cost 

1.76 mgd ROC line - 12" 80 psi HDPE (Installed Cost) | $ 150.00 32760|LF $ 4,914,000 
Additional Cost for High Pressure Pipe Ss 0.70 O}LB $ - 
Dewatering $ 60.00 32760}LF $ 1,965,600 
Pavement Replacement (4 ft wide) $ 40.00 O|LF $ - 
Shoring & Trench Safety Ss 22.00 32760]LF s 720,700 
12" Butterfly Valve (every 0.25 miles) $ 3,300.00 25/EA $ 82,500 
Excavation and Offhauling s 30.00 1297|CY $ 38,910 
Mobilization & Demobilization 6% ajLs s 461,000 
Temporary Traffic Control 1JLs 

Verify Field Dimensions & Utility Locations 2% 1jLs $ 153,700 
Survey and Staking 1% ajLs $ 76,800 
Total Unit Cost/LF $ 257 


Total Pipeline Cost 


$ 8,413,200 


Palo Alto Deep Water Outfall (Land Portion) Cost Estimate 


Item Unit Cost Quantity |Unit Total Cost 

2.47 mgd ROC line - 14" 50 psi HDPE (Installed Cost) | $ 175.00 14563]LF $ 2,548,500 
Additional Cost for High Pressure Pipe s 0.70 113022]LB s 79,115 
Dewatering S$ 60.00 1821|LF $ 109,260 
Pavement Replacement (4 ft wide) s 40.00 12742|LF s 509,700 
Shoring & Trench Safety Ss 22.00 14563|LF s 320,400 
12" Butterfly Valve (every 0.25 miles) $ 3,300.00 12]EA $ 39,600 
Excavation and Offhauling s 30.00 753|CY $ 22,590 
Mobilization & Demobilization 6% 1jLs s 216,400 
‘Temporary Traffic Control als $ 157,200 
Verify Field Dimensions & Utility Locations 2% ajLs $ 72,100 
Survey and Staking 1% 1jLs $ 36,100 
Total Unit Cost/LF $ 282 


Total Pipeline Cost 


$ 4,111,000 


Palo Alto Deep Water Outfal 


Il (Marine Portion) Cost Estimate 


Item Unit Cost Quantity |Unit Total Cost 
Mobilization Horiz Directional Drill (HDD) Equip $ 1,250,000 1jLs $s 1,250,000 
Staging Area on Levee (HDD Entry Pit) $ 250,000 1/LS $ 250,000 
18" HDPE Outfall Pipe Installed thru Wetland (HDD) | $ 2,500 1,000]LF s 2,500,000 
Exit Pit, Connect b/w HDD and Weighted Outfall $ 500,000 1jLs $ 500,000 
Mobilization of Dredges and Barges (Marine Equip) | $ 2,000,000 OjLs s - 
Marine Cut Trench (w/ Hyd. Dredge Equip to -20) S 2,000 O|LF $s - 
18" HDPE Outfall Installed w/ Concrete Weights s 2,500 O|LF $s - 
Diffuser at End of Outfall (includes piling) $ 1,500,000 A}Ls s 1,500,000 
Bonds and Insurance 2% 1jLs s 120,000 
Marine Survey / Navigation Control 1% 4}Ls s 60,000 


Total Unit Cost/LF 


$ 6,180 


Total In Water Pipeline Cost 


$ 6,180,000 


Full Itemized Pump Station Cost Estimate Palo Alto 


Item Description Total Cost 
2205 Duplex pumps, 50 HP, 2 duty/1 
Pumps standby $ 55,900 
Motors 3x $ 5,600 
10" Butterfly Valves 6x $ 31,200 
Pressure Indicators 2x $ 4,000 
Flow Indicator 1x $ 6,000 
MCC w/ (3) 50 HP VFDs 1x $ 30,000 
Mechanical Installation 3x material cost s 398,100 
Civil Works Concrete Pad, 12x12x1 s 10,000 
Full Itemized Pump Station Cost Estimate Sunnyvale 
Item Description Total Cost 
2205 Duplex pumps, 100 HP, 2 

Pumps duty/1 standby s 97,800 
Motors 3x $ 11,300 
10" Butterfly Valves 6x, 2205 Duplex, 3 actuators $ 31,200 
Pressure Indicators 2x s 4,000 
Flow Indicator 1x $ 6,000 
MCC w/ (3) 100 HP VFDs 1x $ 50,000 
Mechanical Installation 3x material costs s 600,900 
Civil Works Concrete Pad, 12x12x1 s 10,000 


Palo Alto (1000 LF Into Bay) and Sunnyvale (G' 


juadalupe Slough) ROC Management 


Cost Estimate 


Item Description Total Cost 

(2) Discharge Pipelines 14" and 12" HDPE Pipe $s 18,704,200 
PA ROC Pump Station See Itemized List s 540,800 
SV ROC Pump Station See Itemized List $ 811,200 
Outfall Diffuser (SV) In stream- multiport diffuser s 500,000 
ROC Holding Tank (PA) .43 MG, 4 hrs holding time s 1,300,000 
ROC Holding Tank (SV) .32 MG, 4 hrs holding time s 1,200,000 
SUBTOTAL (CONSTRUCTION) $ 23,056,200 
Contingency 30%] S 6,916,900 
SUBTOTAL $ 29,973,100 
Tax on Materials 9%) $ 1,348,800 
Overhead and Profit 12%] $ 3,596,800 
Estimated Total Construction Costs s 34,918,700 
Owner's Reserve for Change Orders 15%] $ 5,237,800 
Engineering Services (Design) 15%] $ 5,237,800 
Construction Management 13%] $ 4,539,400 


Engineering Services During Construction 12%] $ 4,190,200 
SUBTOTAL $ 54,123,900 
Treatment for CECs (Optional) $s 2,120,000 
Treatment for Nutrients (Optional) $s 2,544,000 


Sunnyvale (Guadalupe Slough) ROC Conveyance Pipeline Cost Estimate 


Item Unit Cost Quantity Unit Total Cost 

1.76 mgd ROC line - 12" 80 psi HDPE (Installed Cost) | $ 150.00 32760)LF $ 4,914,000 
Additional Cost for High Pressure Pipe S 0.70 113022]LB $ 79,115 
Dewatering $ 60.00 32760}LF $ 1,965,600 
Pavement Replacement (4 ft wide) S$ 40.00 O|LF S$ - 
Shoring & Trench Safety s 22.00 32760]LF s 720,700 
12" Butterfly Valve (every 0.25 miles) $ 3,300.00 25/EA s 82,500 
Excavation and Offhauling s 30.00 1297|CY s 38,910 
Mobilization & Demobilization 6% 1jLs s 465,700 
Temporary Traffic Control 1]Ls 

Verify Field Dimensions & Utility Locations 2% 1jLs s 155,200 
Survey and Staking 1% 1jLs s 77,600 
Total Unit Cost/LF $ 259 


Total Pipeline Cost 


$ 8,499,300 


Palo Alto (SVCW) ROC Conveyance Pipeline Cost Estimate 


Item Unit Cost Quantity Unit Total Cost 

2.47 mgd ROC line - 14" 200 psi HDPE (Installed 

Cost) $ 175.00 70257|LF S$ 12,295,000 
Additional Cost for High Pressure Pipe s 0.70 2137921/LB S 1,496,544 
Dewatering s 60.00 O|LF S$ - 
Pavement Replacement (4 ft wide) s 40.00 70257|LF s 2,810,300 
Shoring & Trench Safety s 22.00 70257|LF s 1,545,700 
12" Butterfly Valve (every 0.25 miles) $ 3,300.00 S4|EA s 178,200 
Excavation and Offhauling s 30.00 3633|CY s 108,990 
Mobilization & Demobilization 6% 1jLs s 1,099,500 
‘Temporary Traffic Control 5% 1jLs s 916,300 
Verify Field Dimensions & Utility Locations 2% 1jLs s 139,200 
Survey and Staking 1% 1jLs Ss 69,600 
Total Unit Cost/LF $ 294 


Total Pipeline Cost 


$ 20,659,300 


Full Itemized Pump Station Cost Estimate Palo Alto 


Item Description Total Cost 

2205 Duplex pumps, 200 HP, 2 duty/1 
Pumps standby s 116,600 
Motors 3x s 17,300 
10" Butterfly Valves 6x, 2205 Duplex, 3 actuators s 31,200 
Pressure Indicators 2x s 4,000 
Flow Indicator 1x s 6,000 


MCC w/ (3) 200 HP VFDs 1x $ 70,000 
Mechanical Installation 3x material costs s 735,300 
Civil Works Concrete Pad, 12x12x1 s 10,000 
Full Itemized Pump Station Cost Estimate Sunnyvale 
Item Description Total Cost 
2205 Duplex pumps, 100 HP, 2 duty/1 

Pumps standby s 97,800 
Motors 3x s 11,300 
10" Butterfly Valves 6x, 2205 Duplex, 3 actuators s 31,200 
Pressure Indicators 2x s 4,000 
Flow Indicator 1x s 6,000 
MCC w/ (3) 100 HP VFDs 1x $ 50,000 
Mechanical Installation 3x material costs s 600,900 
Civil Works Concrete Pad, 12x12x1 s 10,000 


Palo Alto (SVCW) and Sunnyvale (Guadalupe 


Slough) Portfolio 4 ROC Management Cost Estimate 


Item Description Total Cost 

(2) Discharge Pipelines 14" and 12" HDPE Pipe $ 29,158,600 
PA ROC Pump Station See Itemized List s 990,400 
SV ROC Pump Station See Itemized List s 811,200 
Outfall Diffuser (SV) In stream- multiport diffuser S 500,000 
ROC Holding Tank (PA) .43 MG, 4 hrs holding time s 1,300,000 
ROC Holding Tank (SV) .32 MG, 4 hrs holding time s 1,200,000 
SUBTOTAL (CONSTRUCTION) S$ 33,960,200 
Contingency 30%|$ 10,188,100 
SUBTOTAL S$ 44,148,300 
Tax on Materials 9%| S 1,986,700 
Overhead and Profit 12%] $ 5,297,800 
Estimated Total Construction Costs S$ 51,432,800 
Owner's Reserve for Change Orders 15%] $ 7,714,900 
Engineering Services (Design) 15%] $ 7,714,900 
Construction Management 13%] $ 6,686,300 
Engineering Services During Construction 12%] $ 6,171,900 
SUBTOTAL S$ 79,720,800 
Treatment for CECs (Optional) s 2,120,000 
Treatment for Nutrients (Optional) s 2,544,000 


Morgan Hill ROC Conveyance Pipeline Cost Estimate 


Item Unit Cost Quantity Unit Total Cost 

0.4 mgd ROC line - 8" 160 psi HDPE (Installed Cost) | $ 100.00 58600}LF $ 5,860,000 
Additional Cost for High Pressure Pipe s 0.70 314096]LB s 219,867 
Dewatering s 60.00 O|LF $ - 
Pavement Replacement (4 ft wide) s 40.00 58600]LF § 2,344,000 
Shoring & Trench Safety s 22.00 58600]LF § 1,289,200 
8" Butterfly Valve (every 0.25 miles) $ 2,350.00 4S|EA § 105,750 
Excavation and Offhauling s 30.00 1184|CY $ 35,520 
Mobilization & Demobilization 6% 1jLs s 589,100 
Temporary Traffic Control 5% 1JLs s 490,941 
Verify Field Dimensions & Utility Locations 2% 1jLs s 196,400 
Survey and Staking 1% 1jLs $ 98,200 
Total Unit Cost/LF $ 192 

Total Pipeline Cost $ 11,229,000 


Full Itemized Pump Station Cost Estimate Morgan Hill 


Item Description Total Cost 
2205 Duplex pumps, 50 HP, 2 duty/ 1 
Pumps standby s 55,900 
Motors $ 5,600 
5" Butterfly Isolation Valves 6x, 2205 Duplex, 3 actuators $ 21,300 
Pressure Indicators 2x s 4,000 
Flow Indicator 1x s 6,000 
MCC w/ (3) 50 HP VFDs 1x $ 30,000 
Mechanical Installation 3x material cost s 368,400 
Civil Works Concrete Pad, 12x12x1 s 10,000 
Morgan Hill ROC Management Cost Estimate 

Item Description Total Cost 

Conveyance Pipeline 8", 50 psi HDPE Pipe $ 11,229,000 
ROC Pump Station See Itemized List $ 501,200 
ROC Holding Tank 67,000 gal, 4 hrs holding time $s 67,000 


Excavation 


$8/CY 


$ 5,937,100 


SUBTOTAL (CONSTRUCTION) 


$ 17,734,300 


Contingency 


30%] $ 5,320,300 


SUBTOTAL 


$ 23,054,600 


Tax on Materials 


9%| $ 1,037,500 


Overhead and Profit 


12%| $ 2,766,600 


Estimated Total Construction Costs 


$ 26,858,700 


Owner's Reserve for Change Orders 


15%] $ 4,028,800 


Engineering Services (Design) 15%| § 4,028,800 
Construction Management 13%| $ 3,491,600 
Engineering Services During Construction 12%| § 3,223,000 


SUBTOTAL 


$ 41,630,900 


Cost of Land 


$ 15,000,000 


Double Liner System 


Enviro Liner 6000x 


$8,845,000 


Appendix Ill: 30 and 100 Year Life 
Cycle Costs for ROC Management 
Options 


Portfolio 1: Blending after the Effluent Weir 
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Portfolio 1: Extension to Coyote Creek 
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Portfolio 2A: Blending with Palo Alto Effluent 
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Portfolio 2A: Blending with Palo Alto Effluent 
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Portfolio 2A: Extension into San Francisco Bay 


patos TARE Co Tana ODOT Ra Vane VT TEER Ca ORT RSE CTO TENAT 
veut ‘ear [Capea] GEM —[ aR —] —TaaTCoR—]_zoroeresent value ct_| Wate Supp Sytem Ve AF) 08) 77 73] 
SRP RESTS EEN ERMC ERECTOR Tae ToDo sen 
SO eevee] $ S555 000] $__aDRIgERA|$_— SEUSIE [az RTO TS 55501 6 5000 EC 

a EE] 3 aos] aE 

2a 3—asras00 3 asia soo] 7.0679 

za] TE] 3 aoissoo] 776519 

207 3 ssnas00 3 asi soos 75 a0 

7a 5ST PERE Ts TES 
en Sasser EERE TST 007 TBS 
asf EREEESEO 3 asses 65.0 Taso 
a ERREESEO = assets Tosaasz Taso 
7a ERREESEO Sasser [s Tose Taso 
ay ERREESEO Sasser So108 Taso 
a EEREESEO Sasser 357587 aso 
35 EEA] $s s Taner a0 
eas EeNEEALI Emme EUALZAES TSTEST TEST 
Et Sisson |S eases ase |S 17a TES 
aul Sasso 3 aso] 15658 75500 
a3} = isso $s ]s Tonz06@ 5s00 
Fra isso Eason | 75.500 
Eo = isso 3 aso] s T5s00 
20 isso |S soos _—asoren | T5500 
205] ison Sass 310.36 T5500 
FG 3s $s |S 5.6 TES 
za} Sisson |S sae [sas |S Tos 36s 7500 
ah Sasso = ass 5is367 aso 
zs} Sasi |S soos [3 —aneron |S BIaS56 7500 
sah Sasso $_asoo |S T7758 aso 
753 EEE] = asso s 755 E500 
757 FEA EEC] EEIIALZAED SZEOT E500 
59 EeNEEDAL EaeESALZAES TET TES 
sy Sasso 3 ase] Tas S53 Taso 
2055 EEA] = asa | 5205 E500 
sel Sasso $s] s [7H] 5500 
57 Sisson |S aos —arsosn | on) 75500 
7s Sasson $a] s Eats 75500 
753] Sasso EE ESIAIZAES 5630 7550 
7 EeNEEUALT EEA EIT T5500 
7 EEA! EAA 35675 T5500 
pr Sasso EEE ESTATFAES Sezer Tao 
pr Sasso EE STATZAES 75 75500 
pr Sasso EEESTATZAES S507 T5500 
5 EECA] $s s oa 75500 
ro $_issro = ass S567 TES 
er Siar |S _s7ae |S —isreoo |S 560 TES 
TO EeNEEDAI sors SOREST TES 
ers ERNEEDALZ] EE EIALZAES Tae TES 
ah Sasso Sasso s aor 75.500 
ar Sisson |S ——sopee 3 aero | araiz TES 
307 Sissons soos assent |S wsaaaz TES 
za} Sasso $s] a7 75500 
zr Sasso ESTAS e774 5s00 
307 Sasson 3 aso s mea E500 
eu EEE! EEA ae 257 T5500 
27 Sara |S WORT |S ABST SIOS67 T5500 
7 aso =i] s 36779 7as00 
207 Sasso = _asror |S 37 366 7500 
er Sasso EESTATZIES wate 7500 
7a Sasso EEE STATZIES 35208 e500 
Fra Sasso Sass eat 7500 
65] FEED] EmESIAIZAES SSS 75500 
To ERNEEDAL EERIE Taste ESO 
TS] EMNEEDALZ! Emme SIALZAES SESE TES 
Fr isso sass sare 7500 
7 $_—issronm |S —sizoie | s zoe 080 |S “a2is7 7ss00 
sah Sisson $s] a8 T5500 
ssf Sasso $_asoor|s ETT] 75500 
Fra Sasso 3 _asoron]s 27.56 TES 
705 Sasso 3 ase |S 250,555 T5500 
77 EeNEEALT EAL TSS T5500 
75] Saswrar |S ——sopoe sae oTe TETSES TBS 
Fra $s = _aseron |S Tas Taso 
2185 $_assro Ea STATZIES 2307 aso 
se Sasso Sass 257509 Taso 
a7] Sisson |S asso [sass |S PEED] TES 
Fr EEE] $_asoron |S 7isare TES 
283 EEA] = ase s Tasso Taso 
Zia} EeNERUALI Eau SALAS TSE TEST 
ay EeNEEDALZI Emme SUALZAES Daa TESOD 
Tia S_isron |S wosees —aseren | Tiss TES 
Taf Sasso 3 _asoror]s 217705 T5s00 
Ti Sasso eas [s Taser TES 
Hy Sasso $s] s 20758 TES 
Tel Sasson 3 aso] s PPE 75500 
77 Sisson |S sree |S —asremso |S Teas E50 
ea EMEA aso S507 T5500 
715] EeNEEIALZ! EEA Tae ae ESO 
Tear 3s EEA maar 7500 
Zine ot Sasso EE STATZAES 560 7500 
Zia Vesr es Sasso EEE STATZAES Tr s58 e500 
Tinea 65 Sasso EE ESTATZIES azar 7500 
Zines oT Sasso Sao s e775 7500 
Tear oe Sissi |S __saeo [sero | eer 7500 
THe eo EMNEEDAL Ea EAIZAES T5S5T ESO 
Tes FELIZ CET] ETI Y TrOsOT E500 
Trees or Siero 3am s Ts 66 7ss00 
sear isso 3 aso] 18268 E500 
Hear Sasso $s 1a 705 TES 
Tiyesr ot Sasso $_asoon |S Tas 5500 
Times Sasso $_aseon]s 7.560 5s00 
Hines Sasso 3 ase s Fa E50 
Tinea 7 EEE EEA Tar TES 
Tz es EEEIAL EEA BELA T5500 
Tine Sasso =r s sr Taso 
Zaz esr 100 Sisson |S Tarone [s —aseeo |S ae T5500 


Portfolio 2A: Extension into San Francisco Bay 
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Portfolio 2A: Deep Water Discharge 
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Portfolio 2A: Deep Water Discharge 
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Portfolio 2B: Extension into Guadalupe Slough 
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Portfolio 2B: Extension into Guadalupe Slough 
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Portfolio 4: Blending with Palo Alto Effluent and Extension to Guadalupe Slough 
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Portfolio 4: Blending with Palo Alto Effluent and Extension to Guadalupe Slough 
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Portfolio 4: Extension into San Francisco Bay and Extension to Guadalupe Slough 
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Portfolio 4: Extension into San Francisco Bay and Extension to Guadalupe Slough 
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Portfolio 4: Deep Water Discharge and Extension to Guadalupe Slough 
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Portfolio 4: Deep Water Discharge and Extension to Guadalupe Slough 
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Morgan Hill: Evaporation Pond in Gilroy 
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Morgan Hill: Evaporation Pond in Gilroy 
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